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72 Reasons Why audiotape can help you 


get the most out of your tape recorder! 


7. Avviotare is wound on preci- 
sion, all-aluminum reels. 


2. Aupiorare is cut by a superior 
straight-line slitting process which 
makes it track and wind absolute- 
ly flat. 


3. Aupiotare has no curl — lies 
flat on the magnetic head without 
increased tension, giving better 
frequency response and more uni 
form motion. 

4. Avpiotare has exce ptionally 
low surface friction—reduces wear 
on heads. 


5. Auptorare has definitely su- 
perior dispersion of oxide par- 
ticles—no lumps, no bumps. This 
can be checked with any good 
microscope. 


6. Avpiorare is completely free 
from any tendency to stick, layer 


to layer. 


7. AUDIOTAPE coating Is spec ially 
formulated to give strong adher 
ence of the oxide to the base. 


&. Avpiotare is designed to give 


maximum signal to noise ratio. 


9. Avupiotare has a wider bias 
range for optimum results — less 
sensitive to bias changes. 


70. Avpiotare has excellent 


high frequency response. 


77. Avoiotare has low distor- 
tion, 


72. Avpiotare has unequalled 
uniformity — within the reel, and 
from reel to reel. No magnetic 
weak spots that can cause fluctu- 
ations in output. 





We know that every reel of AUDIOTAPE 


offers you all of these plus values 


because 


all AupioTare is made in our own plant, But why not try out 


the same consistent, uniform quality that has 
characterized Auptiopiscs for the past decade. 
reel and let 








under our own supervision and control, on 
machines designed by our own engineers. 
AupiotaPe is backed by over ten years of 
experience in producing professional qual 
ity recording discs, What's more, every foot 
of AuplioTaPEe is monitored for output, dis 


tortion and uniformity your assurance of 


444 Madison Ave., 


R« 


AuploTaPe speak for itself? Your Aupropis¢ 
and AvuploTaPeE distributor will be glad to 
fill your requirements. And you're sure to 
be pleased with the professional discounts 
available. Or — we will be pleased to send 
you a 200 ft. sample reel of plastic or paper 
base AUDIOTAPE 

*Reg. U.S. Pat. OF. 


New York 22, N. Y. 
13 East 40th St. New 


Internationa 


fora. 
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Playing a tune for 


Before you talk over some of the new Bell 
System long distance circuits, your operator 
presses keys like those shown above. one for 
each digit in the number of the telephone you 
are calling. Each key sends out a pair of tones, 
literally setting the number to music. 


In the community you are calling, these 
tones activate the dial telephone system, to give 
you the number vou want. It is as though the 
operator reached clear across the country and 


dialed the number for vou. 


BELL TELEPHONE 


LABORATORIES ic 
-, 


Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service 





2 


~ 
. 
f 


ee? 
j 


; | 


= 


Above is the Bell System's new ‘musical keyboord 


a telephone number 


This system, one of the newest developments 
of Bell Telephone Laboratories. is already in 
use on hundreds of long distance lines radiat- 
ing from Chicago. Cleveland. New York. Oak- 
land and Philadelphia, and between a number 


of other communities. 


It will be extended steadily in other parts of 
the country a growing example of the way 
Bell Telephone Laboratories are ever finding 
new ways to give you better, faster telephone 


service, 
Ss 
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S 
* Insert shows the digits of 
telephone numbers in musical notation, just os they ore sent across country. 
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when you use 
the Audax 


POLYPHASE... 
singe uit 
plays ALL 
your records 302". 


SUPERBLY... 

and at less 

than the cost 
of ordinary i 
magnetic pick-ups ssc. 


“The Standard by which Others 





Are Judged and Valued” 
Enjovme of today's discs de 
mands a single pick-up unit that 


yields such quality per ince as 


you'd ex] t from two or more 
high grade magnet inits, each 
tl! ade expressly for a given type ot 


recording 


Not only does Audax POLY 
PHASE accomplish just that 
exciting admiration when you hear 
it, and performing vital functions 
that no other pick-up does but 
it refutes the traditional idea that 
becau idax is so GOOD it costs 


Wik ng rformance with any 
disc and only one point pressure for 
ill (6 to 8 grams); sapphire styli 
or diamond) each replaceable in 
dependently of the other by the 
user himself; output about 30 my 

needle talk very low; car quality 


par excellence 
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Write for Editerial 
Reprint on 
POLYPUHASE Principles 
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EDITOR'S REPORT 


UNANIMOUS LP’s 


EFORE the January issue was in the hands of sub 
scribers, RCA announced that sometime in March 
the Victor catalog would begin to become available 

on 3314 r.p.m. Long Playing records, thus marking the 
end of the 78-45-33 “war” which has hamstrung the 
record industry for the last year and a half. Consumers 
have been sitting on the fence between three pastures, 
not knowing which way to jump. Now it seems: that 
they will have to make the decision. In this column last 
month, we ourselves got off the fence, believing that 
the 78 is obsolescent, and that the 45 with its remarkable 
and well-designed changer would take over the field 
for short selections—with LP remaining the favorite for 
longer selections such as symphonies, concertos, and 
chamber music. 

Without question, the Victor catalog is sufficiently 
important to the music lover that he could not afford 
to ignore it, even though it meant that it was necessary 
to complicate the reproducing facilities. Since most of 
the smaller companies—-who are often responsible for 
the real gems of recorded music—are pressing exclu 
sively on LP, and since all of the major companies are 
now on LP, there is no longer any need for indecision 


DIMINISHING RETURNS 


The question is often raised as to just how far it is 
possible to go in the search for perfection in sound re 
production. Admittedly, true perfection can never be 
reached in phonograph or radio reproduction because 
of the number of factors which are beyond the control 
of the individual. Regardless of how good a reproducing 
system may be, there are always possibilities that the 
record or the radio program or the intervening trans 
mission medium may introduce distortions of one kind 
or another. 

Consider, for example, the question of eliminating the 
output transformer from an amplifier used to reproduce 
radio programs. This seems a waste of time, for any 
radio station will have used dozens of them between 
the microphone’s ribbon or voice coil and the modulator 
stage. Hundreds will be used in a transcontinental line 
Will the elimination of one single transformer improve 
the over-all quality appreciably ? 

Good transformers are available, and in general they 
are trouble-free components—much more so than tubes 
or even capacitors and resistors. A good output trans 
former may be costly, but it will continue to be reliable 
for many years, and in an experimenter’s hands may do 
yeoman service in a number of different amplifiers 

Considerable attention is being placed, in recent years 


] 


on assemblies of tuners, phonograph turntables anc 


pickups, amplifiers, and speakers. For a given amount of 


money, it is possible to put together a complete svsten 


4 


which is appreciably better than a complete commer- 
cially available radio-phonograph combination. Some of 
the better components are in themselves relatively ex- 
pensive, but the principal factor in an assembly of this 
sort is that each separate unit may be replaced without 
disturbing the remainder of the system. 

When a comparatively good system is so assembled, 
it is just possible that some corners may have to be cut 
to fit the pocketbook. A good amplifier will sound rea- 
sonably good with almost any speaker, even though the 
latter is not of the finest quality. It seems advisable, 
therefore, to select an amplifier which the user would 
consider as the ultimate if he were unlimited as to cost. 
The remainder of the equipment may be of somewhat 
lower quality, if necessary, as long as the end planning 
is based on the idea of gradual upgrading 

In making later improvements by replacing individual 
components, it would appear that the next item to 
change would be the loudspeaker, and this can be fol- 
lowed by the tuner or the phonograph equipment, 
whichever is the most used as a program source. 

\fter arriving at near perfection by this process, ad- 
ditional expenditures may seem to produce only small 
improvements in reproduction. This is normal, and the 
time will come sooner or later when it does not seem 
possible to make any further improvement, although the 
true experimenter will certainly continue to try. The 
law of diminishing returns works with audio equipment 
as with practically any other, and the additional units 
of cost will make increasingly smaller increments in 
quality, so a decision regarding further changes must 
involve a consideration of economic as well as technical 


questions 


NEXT MONTH 


Che March issue will be larger—by sixteen pages— 
than is normal for AupIO ENGINEERING, for it marks the 
first appearance of a new quarterly supplement in the 
television field, under the title Vipko ENGINEERING. Its 
content will be directed primarily to the engineers of 
IV broadcasting stations, and is planned to cover de- 
sign, operation, and maintenance of studio equipment 

\s a word of reassurance, Video will not encroach on 
\udio, and there will be as many audio articles as usual 
\mong them is a novel method of transient testing 
which may be employed by anyone with comparatively 
little trouble, and which will evaluate an entire system, 

mm pickup to speaker 

\lso scheduled is an informative paper, “Outline of 
Magnetic Tape Recording for Motion Pictures,” by M 
Rettinger, who has been closely associated with movie 
sound recording since its beginning. A radical new type 
of cornet speaker will be ce scribed, and the issue will 


contain a number of other interesting articles. 
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LOUDSPEAKER 
MODEL 180L 


Designed te satisfy the mus- 
ical ear. A low-cost high 
quality loudspeaker with 
smooth wide-range response 
(within 5 db, 45 to 12000 
cycles) and low distortion 
2 . the only loudspecker 
with acoustically adjustable 
bass response . . . occupies 
less floor space than any 
other high quality loud- 
speoker less than one 
square foot. 


PICKERING PICKUP CARTRIDGES 
FOR THE FINEST AUDIO QUALITY 


No other Pickup will reproduce 
LP records with the fidelity of 
Pickering Cartridges . . . they are 
the most widely used by record manu- 
facturers, recording studios, broad- 
casters and music enthusiasts who de- 
mand the effect of a live performance 


from their records. 

The nearest approach to a live per- 
formance is a recording played by a 
system equipped with Pickering High 
Fidelity Audio Components... 
Speaker, Cartridge, Arm, Preampli- 


RECORD 
COMPENSATOR 
MODEL 132E 


This compensotor, with 6 
positions of equalization 
flexibility re 


provides the 
equalize 


fier, Record Compensator, etc. 


Pickering Cartridges Series 120 and 150 ore for 
Series 140 are for micro- 


. They track with phenomenally 
low record wear and virtually eliminate harmonic 


ond intermodulation distortion as well as frequency 
all Pickering Cartridges avail 


standard records .. . 
groove records . . 


discrimination . . . 


quired to properly 
for the different recording 
choracteristics used by var 
ious record manufacturers 

it is a most important addi 
tion to record playing systems 
using magnetic pickups. 


able with either sapphire or diamond stylus. 


PREAMPLIFIER 
MODEL 130H 


This preamplifier represents 
advanced design ever achieved in 
phonograph preomplifiers . . . it equal- 
izes the bass response of records and 
transcriptions and provides the neces 
sary gain for high quality magnetic 
Wpickups . its intermodulation and 
nic distortion is exceptionally low 

than most professional 


the most 


PICKUP ARM — MODEL 190 


The only arm specifically designed for optimum perform- 
ance on both microgroove and standard records 
@ Statically bolanced to eliminate tendency to skip when 


jarred. 
@ Minimum vertical mass to track any record without 
imposing extra vertical load on grooves 
@ Sensitive tracking force adjustment. 
@ Magnetic arm rest 
@ Rugged frictionless bearings. 
@ Plug-in cartridge holder. 


@ One-hole g — self-c 
Cartridges used with this arm require 50% less vertical 


tracking force than:when wstd in conventional arms. 


tained levelling screws. 





For the finest audio quality specify Pickering Components 


Pickering High Fidelity Components are available through leading jobbers 
. detailed literature will be sent upon request, 


Oceanside, N. Y. and distributors everywhere . 
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FM Quality 
Sir 

The recent announcement by station 
WMCA (New York) that it was suspend 
ing operation of its FM affiliate should be 
of vital interest to readers of Aupio En 
GINEERING. Since the 1949 
more than two hundred authorizations for 
FM stations have been returned voluntarily 
to the FCC by people who have no faith in 
the economic future of the medium 

I believe that one that has con 
tributed to this condition is the fact that 
the audio quality of FM broadcasts has not 
lived up to what audio enthusiasts have ex 
pected 


beginning of 


item 


In my opinion, the average regular metro 
politan pickup from such places as Carnegie 
Hall, Town Hall, the Brooklyn Museum 
and other auditoriums from which a num 
ber of broadcasts originate, is superior in 
quality to programs emanating from regu 
lar broadcast studios. Most studio programs 
usually sound excessively brilliant on high 
Program 
quality varies greatly on the same station 


frequencies and heavy on bass 
It is also to be noted that in many instances 
better than a full 
These opinions are derived from 


solo instruments sound 
orchestra 
listening with high-quality equipment 

In my experience I have found only one 


program of such high quality that the pres 


ence of a loudspeaker is completely elimi- 
nated, from a psychological concept. 
Do readers agree with me in this matter? 
If so, can we do something about it? 
C. Robert Schwartz, 
1975 Sedgwick Ave 
The Bronx, N. Y 


Mathematics 
Sir 

I wonder if 
Victor knows the true 
f 45 rpm for their seven-inch records? 
recorded at 78.26 
what was left? The 
44.93 rpm 
Alfred Thieie, 
1990 Eden Ave., 
Glendale 6, California 


RCA 
reason for the choice 


anyone but perhaps 


Existing records were 
rpm and 33.33 rpm 


difference, 78.26 — 33.33 


Bandwidth 
Sir 


In a lecture before the Royal Arts So 
Sir Malcolm Sargent 
wchestra conductor, 


ciety not so long ago 
internationally known 
stated that a reproduced 
program never sounds exactly the 


one reason why 
same as 
the original is that musical instruments 
generate ultrasonic overtones which cross 
modulate to beat 


Some of this cross-modulation may 


produ audible sonic 
tones 
take place within the human 


tem, 


auditory sys 


hence an audio reproduction system 


SAVES UP TO 500% ~ 
ON HANDLING TIME 


le up to 400 feet of mike cord with short cord ease 


Here's one of the handiest tools ever made for the Radio-Audio Engineer 


—for either in studio or outside use. 
time . . . gets the job done easier 
fewer jangled nerves 


Rugged... 
faster 


light weight . . . Saves 
with less confusion . 


A must for every special events and remote crew. 


MAKES CORD LAST 5 TIMES AS LONG! 
PORT-O-REEL pays for itself in cord saved. Cord size governs capacity 
Some stations and networks use over 400-ft. of 2-wire shielded mike lead, 


other units equip for 120-volt power transmission. 


. set brake. 


Reel turns with operator as cord is drawn off. 


tipping. Re-wind 400 ft 

® Weighs only 9-ibs. without cord... 
Low, level-wind cord guide prevents 
kinks and knots. 

® Available without cord or equipped 
with any standard cable and plugs to 
your specifications. 

® Handy screw binding posts permit 
quick attachment or change of cord 
on unit. 


Send for literature, prices and name of nearby distributor. 


Unwind cord needed 


Non-slipping . . . non- 


of cord in only 40 seconds! 


® Available with receptacle in frame 
for plug-in of feeder cord or for at- 
tachment of feeder cord to screw 
binding posts. 

® Moisture-proof running constant col- 
lector ring . . . 
broadcasting . . 
through transmitter. 


reel out or wind while 
. ne audible sound 


Patents and Patent Pending, 


INDUSTRIAL ELECTRICAL WORKS, 1505 CHICAGi) ST., OMAHA 2, NEBR. 
‘ 
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an ultrasonic band-width to pro 
reproduction 
sharply 


must have 
vide realistic 

Where signals with 
steep rise-times are concerned, fundamental 
repetition frequencies are of less signifi- 
than the wave-front which 
might be considered to be } of a high-fre 
wave. Suppose, for instance, 
tumbler shatters on a tile 
1/150,000 of a second and 
signal has a leading wave front 
with an equivalent rise-time. If this leading 


percussive 


cance leading 
quency 
that a 


flooring 


sine 
water 
within 
the crash 


pulse is considered to be } of a sine-wave, 
then a sound reproducing system bandwidth 
of about 37 ke is required to pass it faith 
fully 

Applying this simple pulse-circuit analy 
musical instruments, we have an 
explanation for the puzzling strike-tone of 
The striking ham 
mer dents the string, bell, etc. in a tiny area 
which then propagates along the instrument 
body as a high-frequency 


sis to 


percussion instruments 


wave modulating 
the fundamental tone. 

For these reasons, one must qualify the 
that “39 to 15,000 cps is the 
audible bandwidth” by inserting the 
ahead of the word 
just as one must include the 
harmonic or non-linear 
of so-called total distortion 

Ted Poweil, 


5719 69th Lane, 
Maspeth, L. I., N. Y 


statement 
words 
sine-wave signal” 
bandwidth” 
word 


speaks 


when one 


RADIO-AUDIG 
MODEL 
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SWITCH 
AND CAM SHAFT 
ASSEMBLY 


MICROSWITCH 


COUPLINGS 


The new RCA 45 RPM Conversion 
Kit, Mi -11883— installed. The kit is 
complete with (a) clutch assembly 
(speed changer); (b) brake-arm 
assembly; (c) switch and cam shaft 
assembly; (d) microswitch; (e) dial 
plate; (f) shaft coupling; and (g) 
adapter hub. 

The fine-groove tone arm and 
pick-up for “45 RPM" are available 
extra. 


Play 45 


"45" RPM 
TONE ARM 





CLUTCH 
ASSEMBLY 


“BRAKE ARM” 
ASSEMBLY 


RPM’s on /0-series Turntables— 


with RCA Kit MI-11883 


NOW you can handle 45’s, 78's or 33-1/3's—fine-groove er standard 


—with this kit, and a second tone arm (available extra). 


Easy to install 


You install the single-unit, ball-type 
speed reducer between the two flexible 
couplings in the main drive shaft of 
your turntable. You transfer the motor 
switch leads to the micro-switch—in- 
cluded with the kit. That's all there is. 


Easy to operate 


A motor-control knob on the deck of 
the turntable controls the speed. Posi- 
tion No. 1 stops the motor. No. 2 shifts 
the speed control to the 78-33% 


rpm speed-change lever (on turntable 
deck). No 
tion (speed lever set at 78 rpm) You 
shift speeds either 


direction while turntable is running 


3 shifts to "45 rpm” posi 


can instantly in 


Same RCA broadcast 
dependability 


Sturdy construction and accurate me 
chanical alignment assures you the 
same quiet, trouble-free service for 
which more than five thousand RCA 


turntables are famous 


AUDIO BROADCAST EQUIPMENT 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. HN. J. 


in Canede; RCA VICTOR Company Limited, Montres! 


a ee 


Order your kit (s) today 
RCA ENGINEERING PRODUCTS 
DEPT. 7 B, CAMDEN, N. |. 


[ | Remittance enclosed 
, 


Send me 


iS RPM Conversion Kit (s) MI-11883 


at once. .‘rice each, $70.00" 


Send me 


MI-1L1884 


hine-groove tone 


irm and pick-up (s), 
$70.00° 


[ ] Ship C.0.D 


Price each 


1DDRI 


STATION *Price applies only in continental U. S. A: 





FREQUENCY Mi CYCLES PER SECOND 


rr ee 
a Ff Fhraoh & 


= ~ 
a # 


FREQUENCY MULTIPLIER OUTPUT IMPEDANCE 



























for DISTORTION and BRIDGE 
MEASUREMENTS 2 to 15,000 
CYCLES 


his highly stable oscillator with unusually low distortion is 

of the resistance-tuned type and operates on the inverse 
feedback principle developed by General Radio 

The Type 1301-A Low-Distortion Oscillator is especially 
suitable as an a-f power source for bridge use, for general dis 
tortion measurements, to obtain frequency characteristics and 
to make rapid measurements of distortion in broadcast trans 
mitter systems 








FEATURES 
@ Wide Frequency Range — 20 to 15,000 cycles (with Range 
Extension Unit, 2 to 15,000 cycles 


@ Convenience fixed frequencies, selected by two push 
| 


button switches in logarithmic steps any desired frequency 
@ The normal range of this oscillator between steps obtained by plugging in external resistors 

is 20 to 15,000 cycles. This Range 
Extension Unit lowers the range by a 


i full decade to 2 to 15 cycles, greatly a 
. @ Exceptionally Pure Waveform — Distortion not more than 


extending the oscillator's usefulness to > * , 

the following percentages: with 5,000-ohm output 0.1% from 
40 to 7,500 cycles; 0.15% at other frequencies. With 600-ohm 
output 0.1%) from 40 to 7,500 cycles; 0.25% from 20 to 40 
With its very high stability, unusually cycles and 0.15% above 7,500 cycles 
low distortion and many operating con- ®@ High Stability Frequency is not affected by changes in load 
veniences, these two instruments fill a or plate supply voltage. Drift less than 0.02% per hour, after 
a few minutes operation. 





yo 


@ Three Output Impedances — 600-ohm balanced to ground; 
600-ohm unbalanced; 5,000 ohm unbalanced 


frequencies considerably below those 


heretofore practicable 


long-felt need in distortion and bridge 


—— @ Accurate Frequency Calibration Adjusted to within 
TYPE 1301-P1 RANGE EXTENSION +(1'6% + 0.1 cycle 
ee @ No Temperature or Humidity Effects — In ordinary climatic 


changes, operation is unaffected. 


TYPE 1301-A LOW-DISTORTION OSCILLATOR $395.00 


GENERAL RADIO COMPANY sic. 











90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
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Anu Improved 


Audio Frequency 
Phasemeter 


O. E. KRUSE* and R. B. WATSON’ 


Description of an instrument designed to measure accurately the phase 
difference between two audio signals of equal or differing magnitude. 


ECTRON I¢ 
eral t 


encounte 
instability of 1 
the phase 


360 deg 


Electronics 
Laboratory 
Hill Bool 
854-5 ae 
channels 
* Edward L.. inzton, “Electros 
Ang le Me ter te G circuit if 
. The n 


60 circuit 





C na U 


cok ATHODE f - 
went LLOWER AMPL t wan NG IPP og 
as PROBE C 


| 
[ PULSE {COMPARISON |CALIBRATED 
| { CIRCUIT VOLTMETER 








CHANNEL B 


| a von | yom NG 


Fig. 1. Block diagram of phase measuring instrument employing two 
identical channels and a comparison circuit. 
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Fig. 2. Input probe with signal 
level adjustment built into the 
tube housing. 


may be avoided by use of the input volt 
that the high 
limit is set only by insulation require 
ments for the components used. It was 
found that with the particular circuit 
used the maximum allowable difference 
the the 
cathode follower probes was about 20 


divider so voltage 


age 


in voltage at outputs of two 
per cent. 

The amplifier stages in the two chan 
nels are identical, there being fave stages 
in each. A typical stage is shown in 
Fig 
rangement provided at the input to al 
low measurement of the input voltage 


3, together with the switching ar- 


with a vacuum tube voltmeter. To pro 
vide suitable bandwidth in frequency re 
sponse, a small inductance is placed in 
series with each plate load resistance 
A resistance is included in series with 
the input grid lead of each stage to pro 
vide for the necessary limiting to pro 
duce square waves at the output of each 
| he 
each amplifier is of the order 
halt 


channel upper half-power fre 


quency 0 


of several megacycles; the lowet 


power frequency, determined by the 


coupling capacitor of 0.1 yf, together 
I 5 I } 


with the grid resistor in the following 


about 2.5 eps. Each cathode 


stage, 1S 


bias resistor is made variable illow 


te 
1; 
ll 


proper alignment of these amplitiers 


rhe 


channel is applied to a peaking circuit 


square wave output from eacl 


consisting of a small capacitor (135 pyf) 
in series with a resistor (39,000 ohms) 
Fig. 4. The output of the 
circuit take the for of a 


is shown in 


peaking 


Succession ot positive ; nd negative 
pulses through the resistor; these pulses 
correspond in time to the instants the 


original sinusoidally varying voltage 


passes through zero with negative 


positive slopes re pectively 1) 
S; allows these pulses to be removed 
during Che 

from the peaking circuit is 


1e 
calibration pulse output 
applied toa 
cutoff to remove the 
the 


tube biased below 


negative pulses positive pulses 
cause the appearance of negative pulses 
at the 


(see Fig. 4). 


output of this clipping circuit 


Che two sets of negative pulses, one 
set from each channel 


10 


ire then applied 


i 


to the comparison circuit Fig. 4, which 


is an Eccles-Jordan trigger circuit. If 
all the preceding circuits are identical 
in the two channels 
} 


is disce 


ind the pulse in 
mnected, the pulses 
the 


trigger cir- 


verter circuit 
the two 
grids of the tubes in the 
time by an 


from channels arrive at 


cuit separated in amount 
directly proportional to the difference 
in phase of the two input voltages. Since 
the trigger circuit table in the ab 
sence of signals, one tube in this circuit 
will conduct for a portion of the period 
of the input voltage proportional to the 
phase angle between the two input volt 
ages; the conduct for 
the remainder of the period. Assuming 


other tube will 




















Fig. 3. Schematic of amplifier 
stage. Each channel employs five 
identical stages. 
pertect symmetry i I rer circuit 
then be 


across poir { and B 


a zero-centered olt ter may 
connected 
Fig 


phase difference. Continuous « 


(see 
+) and may be d in degrees 
onduction 
will cau full deflection of 


by one tube 


the meter in one rection, correspond 
retTweet 


ing to no pha ¢ 


voltage continuou 


other tube will cau 
tion if the opposite 
to a 360 deg 
voltages he 
meter on 


zero 
tion on the averag 
i phase shift, 
When the 
on circuit at 
both channel 
phase 


omparison 


what unstable. 1 


circuit ft 


son 
displaced in tir 

the period Accor 
nput signals are in phase 
the comparison circuit 
alternate half 


deflection of the v 


cycles, producing a 


Itmeter so that 


each tube in 
conducts during 
zero 


the 


zero center now corresponds to 0 deg 
(or 360 deg.) phase angle. Under these 
conditions, no instability occurs for sig 
nals which are in phase 

The power supply for these units is 
full-wave rectifier with 
filter, 
8 pf input capacitor protected against 
100-ohm 


i conventional 


i single pi-section including an 


surges with a series resistor 


Alignment and Calibration 


Prior to operation, certain alignment 
ind calibration procedures are neces 
iry. The alignment procedure is the 


semi-permanent process necessary to 
bring the two channels into approxi 
mate electrical equivalence. The calibra 
tion procedure is the relatively tem 


porary adjustment of certain circuit 
elements each time the phasemeter ts 
ised 

For alignment, the input cathode 
followers and the amplifier stages in the 
two channels are checked pair by pair 
using an electronic switch and an oscil 
to be 
the same phase shitt 


and that pulses of nearly 


loscope, sure that approximately 
is introduced by 
each channel 
» aeniteesie ace analied bot] 
the same amplitude are appli to bo 
Phis 


and 


inputs of the comparison circuit 


procedure is somewhat laborious, 


iny devi 


ations require careful checking 
of circuit components and careful place 
ment of parts on the chassis. Final ad 
ustment of each amplifier stage 1 
by varving the cathode bias resistor 
not necessary that exact phase equal 
itv be obtained between Channels A anc 
of the 


will be shown, a difference 


for example, can be 


ompensated for by the calibration pro 
re involved in the calibra 

Switches S$: are opened 

emoving the pulses fron 
, 


ircuit and leaving only 


comparis 


I 
ing in this circuit. The 


istors are set at their 


30,000-ohm 
is set at 
the 1000-ohm 
ng stage is adjusted 
indication of the 
erminal of the cor 
n omentarily groun 
to becor 
ithode 
ted t 


voltmeter 


once 
libration 
tep (when 
is not mn use) two in 
are 180 deg. out of phase 
The volt 
should indicate zero at the center 
If this condition is not met 


requires 


whi 


Switches S; are now closed 


metet 
of its scale 


exactly, due to unbalance between the 


AUDIO ENGINEERING @ FEBRUARY, 1950 





two amplifier cl two 200-ohm 


resistors should id -d by simul 
taneously incre x one and decreasing 
I amount until the 
When the 
in use, this part of the 
calibration should be repeated with two 
input 
with 


the other by an 


P 
zero indication obtained. 


pulse inverter 


signals which are in phase and 
switches § ) The voltmeter 
igain should indicate 
not, the 
again be 


zero, and it it does 
should 


uce the 


two 200-ohm resistors 
pro 


phase 


zero 
reading. Since shift intro 
duced by the pulse inverter is a function 


of frequency, this adjustment should be 
made for every value of frequency used 


Following idjustments, the 


phasemeter is ready for Phe 


| operation 
discrepancies 


presence ol! 1 pnase 


between the tv channels of the phase 
meter is compensated for by this calibra 


tion procedure. During calibration, ap 
plication of signals out « ph by 180 
leg. causes each comparison 


Is require 1 t 
hy 


libration conditi 


La 
indication of the v 
to mean 180 deg 
tween the 

are appl 

ire removed 

a fraction g 


then the 


Performance 
voltmete [wo ir 


aC 


which 


found by 


5 xperil Y ha ! useful frequency 
calibration ndi ( : 


c \ ron 29,000 cps, allow 
7 } f 
, d ‘ mum err f two 


one 


Che initial pa 
ipproximately juired that /k 


circuit to cond 1 1a 
half of h if there is a phase flection of the 
iscrepancy between channels, one tube tion of the 
vill conduct a fraction h of a cycle more le 


rrees 














nan one 
conduct 
that the 


tween the 


tween 
potentia 
ind C (see 
equality, the 200-oh1 
-hanged from their 
amounts — J) and 
trigger tubes have the 
plate current on « | : etely - 
I 

F ible val } 
age value of V is l 
Same 


rhe 


applies when the pulse 


analysi 


V=1(R-D)( 


Fig. 5. Typical phase-shift curve 
for a conventional pentode ampli- 
fier stage. 


inverter 


provided that the same 
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The Cathode Follower Output Stage 


ROBERT M. MITCHELL* 


Summarizing the advantages and disadvantages of a much discussed 
circuit arrangement which has many zealous adherents. 


LTHOUGH THI ADVANTAGES an 
method of operation of the cathode 
follower have been known for years 

and covered thoroughly in the literaturs 

there has relatively little 


devoted to the use of the circuit as an 


been material 


audio power output stage.’ As a result 
there are widespread misconceptions re 
garding this use of the cathode follower 
even among otherwise well-informed en 
These 
(1) the relation between the static and 


gineers. misconceptions involve 


the dynamic characteristics, i.e., between 


d.c. and a.c. conditions; (2) impedance 
matching; and (3) 


damping effects 


These three concepts are those 


usually 


misunderstood in treating negative volt 
age feedback amplifiers in general, and 
the obtained 


consequently, conclusions 


here for the cathode follower will be 


directly applicable to other voltage feed 


back circuits 

The 
feedback circuit 
cathode follower 
] at 
respectively. The 


simple general negative voltage 


its equivalent, and the 
simple circuit are 


(A), (B), and (C) 


fraction of the 


shown in Fig 
output 
voltage that is ted back out of phase with 
denoted by B For 
the cathode follower, B is 1, and conse 
quently 100° per 
feedback (B) 
since the equivalent generator magnitude 
IS ph up 


the input voltage is 


there ts cent inverse 


From it may be seen that 
1) times the input, the cat! 


follower can never voltage 
result in a loss, the 
value of which depends directly on the 
There 
powell 
gain, and it is this fact that makes the 


circuit useful as a power output stage 


give a 


gain, but must alwavs 


amplification factor of the tube 


can be, however, a considerable 


D-C versus A-C Conditions 

Che equation of the output voltage e 
of a negative voltage feedback amplifier 
Is 


. M 
ei (2 Tt i) 


i)) 


Comparison of this formula with that 
for an 
stage 


| P T up 


ordinary voltage amplification 


* 25-46 89th St., Jackson Heights 


“< J. Mitchell, the Cathode Follower Out 
put Stage, Htreless World, April 1944, pp 
108-110 


12 





4 


+e 











Fig. 1. (A) General schematic of 

voltage feedback circuit, and (B) 

its equivalent. (C) Simple cathode 
follower circuit. 


that the n 


amplification fact 


shows 


have beer 
factor 1 /( 4; 


plification factor 


sistance 


bv tire 


are shown to have 
feedback is 


present 


struct an equivalent « 


tube under teedback 


Figure 2 shows the te characteristi« 


for a rather high 7; er trioc 


807 triode connected or cathode fol 


lower operation the value of 8 is unit 

Phen for any cathode voltage és the feed 
back voltage ¢ Is Beo, which is eo. A 
voltage of 300 on the cathode represents 
a feedback voltage of 


} 


(C) of Fig. 1 will 


equ 
300. Reference to 
how that the voltage 
the 
and 
ground 
plate-to 


polarity is defined positive in 
trom ground t 
that the plate of tl 


potenti il for a.c 


direction » cathode 
tube is at 
ages. The 

cathode voltage is therefore negative as 
far as the defined voltages ar ! 


If the plate voltages 


concernes 
on the plate family 


characteristics (which are, of course 


ken as 


onditions of 


plate-to-cathode olta ) are t 
negative for the feed] 
the cathode tollower 
istics can be used 


» create 


a new 


curves valid for cathode follower opera 


tion 


oimnts the 


ilong 


rent value 


the plate 
at that point. For 
intersection of tl 
“plate volts” 
characteristic 
is — 300 volts (neg: 


values were defined 
like fashion, the value of 
section of the e 0 curve 
volts ordinate is — 200 volts 
| 


v. the intersection of 


id the 300 volts ordi 


310 volts (Point 


mber 


fixed value of ( 


of points thus plotted repre 


f ¢ such as e 
are connected, a curve for 

of input voltage 1s constructed 
ition of this process for different 
its the cx 


ilues of e+ pern mstruction oO 


cathode follower char 
tub¢ Although this 


process, it is 


equivalent 
for the 

rik ngtl \ 

ork of only five minutes or 

thod 


struct an equivalent cathode 


characteristic, depending upot 
807 


characteristics are 


number of curves desited. The 


ithode | 
shown in dotted lines on the 


Note that (1) the 


representing a 


wriginal 
lines are much 
tube of much 
the dis 


rT iph 


lower plate resistance, and (2) 


t 


tance that represented an input of 5 volts 


on the original characteristic represents 
an input of approximately 50 volts on 
the cathode 


showing 


follower characteristic, 
a reduction in mu to one tentl 
value. Construction tor 
ther percentages of feedback in plate 
loaded 


similar 


of the original 
can be made in a 
Note that the 
mn the parameter curves represent values 


amplifiers 


manner higures 


“Graphical 
wm Tube Circutts 


Hill Book Co., 


Construc 
’ New 


1943, pp 
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of e« and not eg for the feedback char- 
acteristic. 


It is fairly evid 


vident that quiescent con 


ditions will be designed on the basis of 


the original curves. The bias point Q is 
ata pl ite voltage of 
rhis 
value gives a quiescent plate current of 
istor, if cathodk 
calculated in the usual 
ss evident that the point 


chosen, for example . 


300 volts and a bias of —25 volts. 


50 ma and the bias re 


is used, is 


It is le 


bias 
manner 
of grid current has not been changed 
i.e., it is not given by the locus curve of 
€ 0 of the cathode 
istic. It is still given by the original grid 
that for e 0. This 
s drawn when t 


grid-cathode voltage eg is positive, and e 


follower characte 


current curve 1s 


because grid current 1 he 
does not represent this voltage in a nega 
voltage feedback amplifier. Thus it 
seen that the available plate voltage 


correctly 


tive 
1s 
swing (or the cathode voltage 
swing) without current has not been in 
ght have 


creased, as m been expected 


from preliminary inspection of the new 


curves 


Impedance Matching 
Che 


matching in the 


method oper impedance 


follower output 
immed ty discernible 
the 


output is obtained when 


stage 1S also not 
from the new curves. For any system 


maximum power 
impedance equals the generator 
pedance Ie tl cathode ‘ollowet 


is custot 


lationship 


power wi 


tortion 


approx 


feedback ar 
1s ilso twice tie 


ljoweve;:r, but of the 


tl 


the equivalent tub 


riginal, unaltered tube, 1. ptir 
feedback 
] 


s relation between load 


generator 
Figure 
characteristic 
Above 
characteristics ; 


} 
equally 


ines } 
spacer 
vol re Bex 
curvature ni 
above 


take 


] 
place 


Intersection 


let 
detern 


nes 
ing point. The ve 
up to the ey 
marked /, 
of the 
tion tor / 


lines above 


may be 


the use 


Fig. 3. Ideal- 
ized plate and 
cathod e-fol- 
lower’ charac- 
teristics for a 
triode 


i certain current value tl 


on the graph 


of elementary 


Fig. 2. Conven- 
tional plate 
characteristic 
for triode-con- "Se 
nected 807 
(solid lines) 
and cathode- 
follower char- 
acteristic (dot- 
ted lines) 


power output 


restrictions, equations 


differentiated and the 


and (5a) are 
results set equal to zero. Implicit differ 


entiation and solution of 3a) gives 


while di 


ind solut 


leit 
that 
2 Che optimum 


there 


that the 


ind from 


1 
as tollows 


ideali 
triod 


red pk 
tube 


distortion 


’ parallel and 


ncrement , 


Phis is the result for no feedback. If the 


ame tube is 1 a a cathode follower 


< 
h ing d, as hown 


1; s 
inate For 


the qui 


rtical 
O line gives the value 


cent oper 


projection ot ( written 


unalteres 
' 

Since the 
is 7 
readily 


written ettective 


geometry 


rewritten 























The Measurement of 
H-P Filter Characteristics 


WERNER E. NEUMAN* 


Methods employed in making measurements on filters may introduce errors unless the signal 
source is a pure sine wave. The author shows how to make allowances for these errors. 


ARMONIC DISTORTION present in most 
laboratory oscillators can be a 
serious source of error in test re- 
sults of high-pass filter characteristics. 
A brief discussion of the quantitative 
effects of harmonic distortion on the 
attenuation properties of the filter with 
a description of two methods used to 
eliminate this pre 
sented here. 
High-pass filters are used extensively 
in communications circuits to suppress 


source of error is 





























Fig. 1. Test circuit for measuring 

filter characteristics. R, and R, 

represent source and load imped- 
ances respectively. 

all frequencies from cycles per 

second to any specified frequency, and to 


zero 


pass all frequencies above this with a 
Most filters 


with given 


minimum of loss. 
work only 


source and load impedances and have 


power 


satisfactorily 


constant impedance char 
acteristics in the band. In _ the 
attenuation region, however, the transfer 
impedance—i.e. the impedance measured 
at the input terminals of the filter when 
the filter is terminated in its 
impedance—will change rapidly, increas 
ing or decreasing depending upon the 
Because of the 


practic illy 
pass 


design 


circuit 
many characteristics obtainable through 


conhguration. 


proper design and the wide range of 


possible applications, filters are usually 
designed to meet only the specifications 
required by the equipment in which they 


are to work 


Test Circuits 


After the 
and 


unit 
tested 


is designed, it is as 
under the 
that it 


sembled same or 


similar conditions will undergo 
in its particular application. The stand 
ard test filter 


characteristics 


circuit tor measuring 


shown in Fig ] 
* Engineerin Dept lud 
Ce., 2851 13th Ave. South 
Minn 


14 


Development 


Vinneap 


where FR: and R, represent the source 
and load impedances respectively. The 
voltage E, which is usually supplied by 
an oscillator that covers the required 

held constant 
while the output 


is read as the frequency of E 


frequency 
throughout the test, 


range, 1s 


voltage 1” 
is varied over the range of the operating 
conditions. Typical high-pass filter speci 
fications specify the following 
1. A maximum permissible value of in 
sertion loss (i.e. the power loss or voltage 
drop at the load due to the insertion of 
the filter 
2. A 
attenuation at the cut-off 
3. A 
attenuation at all 
or less of the cut-off 


This last 
pends on the service re 


into the circuit) 


maximum permissible value of 
frequency 
value oi 


minimum permissible 


frequencies below 0.9 


frequency 
part of the specifications de 
quirements and 
will usually be specifi d between 20 and 
60 db. A typical att 
curve of 
Fig. 2 

uation of the 


nuation v 


Ss Irequency 


i high-p filter is shown in 


rhis curve represents the atten 


fundamental frequency 
filter with a 5,500 cps cut 
It should be 


in thi 


voltage of a 
off frequency noted that the 
vertical coordinate graph are in 
units of attenuation which 
is the 


Decibels of 


not re sponse 3 


convention in amplifier work 


attenuation are defined by 


the equation 


{ttenuation in 


where V’’ 


without the filter in the circuit 
V =the voltage across R; with 
the filter in the circuit. 


Due to the fact that no two assembled 
units will have exactly the same atten 
uation characteristics, all production 
line units must be tested in a circuit such 
as the one in Fig. 1 to assure that they 
meet the specifications. 

Measuring the filter characteristics ir 
the circuit of Fig. 1 is relatively straight 
forward; however, as in all 
measurements, the limitations of the 
must be known for at 
accurate interpretation of the 
In this the greatest 
usually introduced by the voltage source: 
since even the best of the modern lab 
oratory oscillators produce signals with 


electrical 
equipment well 
results 


circuit error ts 


some harmonic content. Examination ot 
Fig. 2 (high-pass filter-curve, attenua 
tion vs frequency) shows an attenuation 
of all fundamental components of E at 
frequencies below the cut-off frequency 
fe, and above 1% fe, but no attenuation of 
the harmonics of these frequencies whicl 
fall within the pass band, as measured at 
Rt. Below } 


attenuated, while below 4 f 


the second harmonic 1 
the thir 
harmonic is also suppressed 
Effect of Distortion 

The quantitative effect of distortion in 
the signal 
characteristics is plotted in Fig. 3 for 
various fundamental 


mu high-pass filter attenuation 


Irequency attenua 








Fig. 2. Funda- 
mental fre- 
quency atten- 
uation charac- 
teristics of a 
high-pass fil- 
ter as meas- 
ured with a 
wave ana- 
lyzer. Attenu- 
ation at the 
cutoff fre- 
quency, 5.5 
kc, equals 6.0 
db 
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tion levels. The points on these curves 
were computed by means of equation (2) 
Apparent attenuation in db 
20 log: 

(2) 
where V =unattenuated fundamental 
voltage at Rs, i.e. the volt 
age measured at Rs without 
the filter in the circuit. 

V’ =attenuated fundamental volt- 

age at R:. 
V” =unattenuated harmonic volt 

age at R:. 
As indicated by these curves, the effect 
of even a slight amount of harmonics on 
the apparent attenuation characteristics 
of the filter is very great for high levels 


of fundamental frequency attenuation 








Ob 
& § £ Sei 


ATTENUATION - 
$ 











3 4 5 


HARMON 











Fig. 3. Apparent attenuation vs 

harmonic distortion of the test 

signal for constant fundamental 

frequency attenuation levels of 60, 
50, 40, 30, and 20 db. 


such as 60 db. (Less than 0.20 per cent 
distortion reduces the 
tion by 
levels of attenuation 
effect of distortion 


distortion 


ipparent attenua 
6 db or 10 per For low 
20 db. the 


is not s« r i (Rk 


cent, ) 


such as 


per cent ot 


duce the attenuation by 2 dl 10 pet 
cent. ) 


Fig. 4 
distortion may affect the 


rhe solid curve shows how 
itor 
characteristic ot hig h pass hiter 
110 ke, as 
voltmeter at Re. The 
dotted c ve indicate he approximate 
attenuation of the " l fr 
by this 


it will hat the 


attenu 


having a cut trequency ot 


measured wi 


equency 

extreme example 

attenuatior 

jumped lb at a frequency of 

fe and another 6 db at a frequency of 
Je. 

Since only the attenuation 


fundamental is of interest in higl 





Fig. 4. Appar- 
ent attenua- 
tion charac- 
teristics of a 
high-pass fil- 
ter as meas- 
ured by a non- 
frequency- 
sensitive volt- 
meter.Dashed 
curve repre- 
sents the ap- 
proximate at- 
tenuation of 
the funda- 
mental fre- 
quency by the 
filter. 





Db 


TENUATION - C 


at 




















filter characteristics measurements i measured | 


(1) cent of the ental 


component ot obtain ter attenuation 


signal ”y it in db or in per 
When used to 
data, the pro 
the input voltage E 
ind the output voltage V are analyzed 


method must be used to either fundan 
measure the fund 


E and JV’ only, or (2) 


total amount of distortion present in | 


determine the cedure is as tollows 


and by use of Fig. 3 subtract the effect 


ot the harmon 


as to total harmon 
the harmor 


content long a 
voltages from the ontent of & remains con 
trument tant no adjustment 
to kee read on i 


tant he voltage across FR; is al 


necessary except 


voltmeter, con 


Test Procedure 
The fir 
plished by 


oO re id 


t of the above may be accor oltmeter and analyzed 


using a wave analyzer the on meter. Since the volt 


t. The wave analyzer 1 nin meter will indicate the composite voltage 


no | used to determi ation, and since tl 
s know 
fundamental fre 


Fig 


ivailab 


content n, the 


t tl 


uen 


tube voltmeter directly from 
ve tuned to re 
nly. The meter 

how mucl 


duc 


fa inalyzet 
fundamenta equency of / 


ected acro 


tuner 


output ol the oscil 


ind the gain of the oscillator is ac 





» that the fundamental voltage, 1. 


' ‘ 
ndicated on the analyzer’s vo 


1 
he 


tmeter 


ignitude wave 


it the proper 


"ON AIR" 


zer 


lipmet 
luc 


modi fie 
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Magnetic Recording 
of Meter Data 


R. E. ZENNER* 


Recording equipment normally employed for sound may often be used to advantage as an aid 
to various types of instrumentation. 


























Fig. 1. Typical frequency-re- 
sponse curve for unequalized mag- 
netic sound recorder. 


ETER DATA are considered, for pur 
of this 
electrical signals representative of 


poses discussion, to be 
physical quantities, such as temperature 
or pressure, in which the intelligence 
band usually ranges from d-c to some 
thing less than 100 cps, although there 
is interest in considerably higher re 
sponse in a few cases. 

The physical experiment may involve 
great financial expenditure, and record 
ing is then desired as a hedge against 
possible failure of simultaneously used 
telemetering systems It is possible to 
construct magnetic recorders to operate 
under adverse conditions involving high 
accelerations, temperatures, and so on 

Recording is often desired because of 
its ability to change time scales by re 
cording at one speed and playing back 
at another. This can be used to speed up 
slowly varying data for convenience of 
data to 
bring it within the recording capabilities 


observation or to slow down 


of oscillographs. When this is the prop 


] 


erty of major interest, the recorder 


thight be located in a missile or at a 
telemetering receiving point 
In some cases a second or two of sig 


time 
interval, such as 


nificant data may occur at any 


within a much longer 
ten to fifteen minutes, during which pet 
sonnel may not be near the metering ce 

and Magnetic recording 
lends itself well to such applications be 


vice recorder 
cause of its long playing capabilities 

\n endless loop of magnetic recoré 
ing material may be operated conti: 
data and 


ously, erasing old 


° search 


Chicago 


irmour R 


oay Center 


new. When an event of peculiar interest 
occurs, the erasing and recording may 
be terminated through a suitable 
delay device so that the magnetic loop 


time 


will retain data representing conditions 
prior to, during, and following the criti- 
cal event. 

Multiple track magnetic recording is 
often desired when numerous data are 
to be taken in a time too short to per 
Unlimited 


available by 


mit simultaneous analysis 
time for analysis is mace 
recording the data 

The properties of magnetic recording 
which make it 
meter data are 


desirable for recording 


ruggedness, time-scale 


changing, long playing, erase and re-use 


recording medium. However, variations 
in the mechanical contact between me 
dium and recording head are usually a 
larger source of error than the varia 
tions in magnetic properties. Very limp 
coated tapes show less amplitude error 
than identical coatings on stiffer bases 

rhe following table lists approximate 
amplitude 
cording 
Armour 


tories 


fluctuations on various re- 
media, as experienced in the 


Research Foundation’s labora 


250” coated plastic tape + 5% 


” + 10% 


0022” x 
0022” x .250 


O04” or 


coated paper tape 
0036” diam. stainless steel 
wavelengths + 10% 


short wavelengths + 50% 


wire, long 





Fig. 2. Design 
of one type of 
magnetic re- 
cording head 
(left) and 
playback os- 
cillogram of 
square wave 
recorded by it 
(right). 











of the medium, multiple track capabili 
pl avback 


itilitv of 


ties, instantaneou without 


processing, and vet form of 


the recording medium 
Requirements 


Most of the research and development 
been 


effort in magnetic recording has 
levoted to 


netic 


sound recording, and mag 


sound recorder wave reached a 


gh degree of perfection. However 


there are certain properties in which the 


veccuracy requirements for meter-data 


ecording far exceed those of sound re 


ording. In sound recording, instantan« 


us amplitude errors of 


5 or 10 per cent 


acceptable und 


re quite | irequency 


hifts produced by variations in record 
ing 


s 


n short time interval 


up to 0.1 per cent 


with slow drift 


medium velocity 


up to l or 2 per cent are also 


ni ptable 


quite ac 
Greater accuracy in represen 
tation of amplitude and time are nearly 
ilways required in meter-data recording 


The inaccuracy of amplitude repre 
I I 


sentation is partially due to variations 


magnetic properties along a length of 


0015” « 250” stainless steel tape 
0005” « 125” nickel-cobalt plating 


on edge of brass disk + 10% 


These figures are subject to considet 
ible 
chanical 


variation, depending 


involving re 


upon me 
considerations 
cording head design and head-mediun 
pressure schemes 

In good quality apparatus for opera 


tion from the a.c. lines, wire or tape 
velocity fluctuations below 0.1 per cent 
little or no drift 
achieved for short time intervals. In air 
I fluctua 


borne 
tions are usually experienced, since small 


with slow can be 


apparatus much higher 
lightweight mechanical designs are de 
manded and the available power supply 
ri mplicates speed control. 

Since the 
} 
li 


intelligence bandwidth for 


eter data is quite narrow, and _ since 
rect recording and playback do not 
} 


operate down to zero frequency, it is ex 
pedient to trade 
bandwidth for 


an increase in recorder 


increased accuracy of 
amplitude | time representation I 
avoid the zero frequency problet 


When the transducers can readily be 
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made to furnish a frequency propor- 
tional to the intelligence amplitude, it be- 
comes most convenient to record these 
frequencies. When this is done, the in 
herent amplitude accuracy of the sys- 
tem depends upon the accuracy of the 
mechanical drive system, rather than 
upon the signal level from the tape. 

A refinement of this system utilizes a 
simultaneously recorded unmodulated 
carrier. During playback this unmodu- 
lated recorded signal will actually have 
frequency variations produced by errors 


in the recording and playback mechanical 

systems. These might be used to correct 

the drive itself, but have also been used i 

to shift the center frequency of the play oo“ ~~ 
back } 


discriminator in order to correct 
for drive system errors. A higher rate : } 
of correction is possible in the latter | 
case without overshoot or hunting | 
troubles. 











This unmodulated carrier may also be . : " 
used as a time reference by counting o Oscillogram from signal of Fig. 2 reproduced by different 
other techniques playback heads of the type shown at upper left. 


Types of Recording us responses to ] lescribed. While 
An advantage of this system is that { 
it uses a signal which is handled well by 
magnetic playback heads of the kind 
generally used for sound recording. A 
typical frequency-response curve for an 
unequalized magnetic sound recorder is 
shown in Fig. 1. The FM system utilizes 
the region of high output and smooth 
response. It will be noted, however, that 
the low-frequency portion of the curve 
contains undulatior hese are a result 
of spurious respor which have unde 
sirable effects on some other forms of 


ter-data 1 rding. These spurious re diur uch a head operates 


sponses can be minimiz ar 


ni 
cactinnt ‘ 1a f th 
yractically internal Mux o ne 


1 
t 
eliminated by proper cl of playback i mediur ridgins 


heads 

A variety of pulse-time, Doppler note 

PI 
harmonic distortion ary digit, and 
other codes have been considered trom 
time to time for meter-data recording 
Some of these appear attractive because 
square wave recordings result in pips of 
playback voltage which can be used to 
operate flip-floy 1 s lor counting i il ( at the ro voltage 
and regeneration of the square wave sig on e side of a | : slightly 
nal. Others are particularly suitable for 
existing transducers hich convert tem | . . otl 1 actually zero Og A conn ets vr 
: : inters the head at graz 

perature, pressure, velocity, and the like li is due to inad ; 
: both. Reduct 
to various for ot cal signals ies of ¢ cireuits in ; 
1 final contact 
The over-all accuracy of many such sys 
e inet 
tems is adversely affected by the spuri uencs 





Fig. 4. Rec- 

ommended 

playback head 

construction '"g diameter of reels or the like. The pic 
(left) and os- ‘! B Ste EM Wie PECOTENN 
cillogram FCREE ANS yurious I mses have 
from square ’ om tape and various 
wave record- ' 1ds 

ing of Fig. 2. f we now decrease the wavelength of 








ntinued on page 
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Longitudinal Noise in 
Audio Circuits—Part 2 


H. W. AUGUSTADT* and W. F. KANNENBERG* 


A discussion of the general effect of the presence of longitudinal noise on a transmission circuit, with 
a description of the differences between metallic circuit noise and longitudinal noise. Test circuits and 
representative conditions are illustrated and discussed. 


Experience shows that, in general, 
longitudinal 


nor a current can be impressed on the 


neither a noise 
cireuit of 
the 
the system. It is, 


input an amplifier without 


degrading signal-to-noise ratio of 
therefore, of interest 
to investigate by what means the longi 
tudinal induced noise is converted into 
a metallic-cireuit voltage in order that 
it may be amplified and appear in the 
output circuit of the amplifier. 


Shielding 


The 
shie ld 


omission of an_ electrostatic 


from the input transformer of 


*Bell Telephone Laboratories 
Murray Hill, N. J. 


voltage 


the receiving equipment is, in general, 


the greatest single c: » of trouble from 
induced noise, 


when the center point of 


longitudinal especially 
the input cir- 
Difficulties, in 
this case, generally will be experienced 
from i 


cuit is not grounded. 


longitudinal noise currents. The 
manner in which the translation from 
longitudinal to metallie-cireuit noise 
takes place is re} resented schematically 
in Fig. 8. It is assumed, for 
of illustration, that the 


the purposes 
impedance to 
ground of the input equipment and in- 
tereonnecting circuit is large compared 
to the impedance to ground of the re 
ceiving equipment. The impedance to 
ground of the amplifier results from the 
interwinding capacitances of the input 


transformer, represented in the diagram 
as lumped parasitic capacitors C; and 
Co. A current t: 

whose magnitude is determined by the 
coupling impedance Z 
the 


longitudinal noise 
" flows along the 


conductors of circuit to ground 


through the capacitors Ci and C2. The 
flow of this current through Ce causes 
little difficulty. However, the flow of 
the longitudinal current through Ci and 
the grid-to-ground impedance of the 
amplifier sets up a metallic-circuit volt- 
of the coil whiel 
is amplified and degrades the signal 
ratio of the system. 


Figure 8 and its discussion show in 


age on the grid side 
to-noise 


fairly simple manner how a longitudinal 


noise current is converted into a me 





Ze /o > 


ze \e/, > 





Ze jp —> 
AMPLIFIER 


it/y—> 











ELECTROSTATIC SHIELO 
AMPLIFIER ' 


Lo _ 








dt: 


INPUT 
EQUIPMENT 





% 





1t/o FLOWS THRU Cp DIRECTLY TO GROUND 

if/> FLOWS TO GROUND THRU C, AND SECONDARY WINDING 
1B/p X Z6 =@g = VOLTAGE ON GRID 

Where Zg = IMPEDANCE FROM GRID TO GROUND 








im 


INPUT 
EQUIPMENT 








ee 





Since Cy€Ce, Xe, > Xe, 
Xe, Rp > Xc_ *B/p 
(Xc,'t/ - Xe, 't/p) WILL CAUSE METALLIC CIRCUIT 


CURRENT im IN PRIMARY WILL PRODUCE VOLTAGE eg BETWEEN 
GRID OF TUBE AND GROUND 


i ’ 
o> — ‘pair 


ASSUME C, < C2 





CURRENT FLOW iim 








Fig. 8 (left). Conversion of longitudinal current to a metallic circuit voltage by interwinding capacitances in input trans- 
former. Fig. 9 (right). Conversion of longitudinal current to metallic circuit voltage by capacitance unbalance. 


18 


AUDIO ENGINEERING @ FEBRUARY, 1950 





and thus 
an audio 
source 
icular sys- 


tallic-cireuit noise voltage 
becomes a source of i 
Whether 

troublesome or not 


ne 
this 


In 


ise in 
system. is 


noise 


a part 
tem depends solely on the magnitude 


of the longitudinal noise current. The 


longitudinal noise 


current is, in turn, determined in part 


magnitude of the 
by the size of the coupling impedance 
Z-. This example vs the desirability 
of obtaining a large physical separation 
between power circuits and the input 
circuits of audi orde 


equipment in or 


to minimize noise troubles from longi 
tudinal induction. 

One method of mitigating difficulties 
of the type described above is to employ 
an electrostatic shield in the input 
transformer of the receiving equipment 
Then the disturbing currents will flow 
the to 


through 


down two conductors ground 
‘apacitance between 

nd shield and l 
be able to reach the secondary winding. 
Note, however, that in order to be effec 


tive, the shie d must 


the « pri- 


mary winding not 


inter- 


1] 
ues so smali 


reduce the 
winding capacitances to val 
that only a negligible amount of the 
longitudinal current flows from the pri- 
mary to the secondary winding of the 
transformer 

rhe 


shield i 


electrostatic 


the 


introduction of 
the inpu 


an 
n transformer of 
receiving 
duce the troubles resulting f n | 
tudinal noise, but it does not ¢ 
them. An 


linal 


equipment 

ngi- 
sntirely 
eliminate ther 1 
the 


Manner 1! 


which longitu noise is con 


verted into reuit voltage 


rl 


the si 


is depicted in 1e conditions 


assumed here are ime 


discussed in connection 
An ield | 


} n 
been 


electrostatic sh 
introduced into th 
former in order to elimin: 
the primary 
Assume thi 
struction 


itance between 


yndarv windings. 
the physical « 
the capacitances between 
the primary wil 
not identical his 


eld are 
al- 


when the primary 


ng and the shi 
condition will 
Vays occur, of course, 
windings are | wound the 
lectrostatie shield so that one end of 
ti 


elec 
he winding is at physical dis 


iver over 
greater 
than the 


istration and analy- 


For purposes of ill 


these distributed cal acitances have 
» be 
] 


lumped at the ter- 


na tl 1d Ce is 


als « assumed 
to be larger than (4. 

Under the assumption that the cir 
cuit is subject to a longitudinal noise 
current, equal longitudinal currents i: 
flow down the conductors of the circuit 

yund through the capacitors ( 
, 5 1 s not equal ( 

ion equal currents 
hem to ground, the 
the capacitors 


r have different 1 


tial differen 


the prima 


poten 


appears 


ondary side of the transformer as 


nd it 


metallic 


grid to gr also 
produces the primary 


rl 


ated by a dashed arrow 


current tm is metallic circuit 


ndic 


ecireult 
current 18 
n Fi 
Effect of Circuit Balancing 
At this ] 4 
ised, “Why 


irrent to 


Q 


be 


} 
| 


yint, the question may 
n the longitudina 
shorting the cen- 


l to 


necess 


grout 


ter tap of the input co ground and 
ty for 


vid 


unbal 


hereby eliminate the 
electrostatic shield 
due to capacitance 
the it 


the center point of the input 


ul 


and also ave the 


difficulties 


nees transformer ¢ 


inp 
Grounding 


‘ircuit, either at the source or the re 


iz equipment does, it is true, elim- 
f the tr resulting 


but 


rubles 
olse currents 

itly in 

ise trouble 

m k 

he reason for tl may 
ol 


assumed 


* voltages 

be learned 
Fig. 10, in 
that the 
s subject 


from a consideration 


which be 


the 


will 
of 


it 
input circuit amplifier 
to a longitudinal noise voltage. The 


of 


simulated by m 


such a voltage on the circuit 


ped nee ge! 


rece 


ground 








TO INPUT EQUIPMENT 
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lo 
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yg ep 


%, 


2s/ 2 


OUTER HALF 


oR 
N/p TURNS ’ 


Ht 


Cc 


Re/o i 
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Fig. 10 (left). Conversion of a longitudinal voltage to a metallic circuit current by metallic circuit unbalances. Fig. 11 
{right). Circuit elements (above) which may require adjustment to achieve satisfactory equipment performance in 


the presence of longitudinal noise 
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Equivalent bridge circuit (below) for analytical purposes. 
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The longitudinal current produced by 
the applied voltage is i: = 4e:/(R+Re) 
in which R&R. is the resistance of the 
conductors of the input circuit and R 
is the resistance of the primary winding 
of the input transformer. Note that 
neither the primary inductance of the 
input transformer or of the repeating 
coil, nor the internal input impedance 
of the amplifier, nor the output im- 
pedance of the input equipment appears 
in this expression. These latter factors 
cancel out because the longitudinal cir 
cuit eurrents flow in opposing direc- 
tions to ground through the primary 
windings of the coils, and hence the 
magnetic 
them cancel out, as indicated in a, b, 
end ¢ of Fig. 10. The impedance, due 
to the residual will, in 
general, be negligible with respect to 
the winding resistance in the frequency 
band of interest, i.e. power frequencies 
and their important The 
repeating coil has, of course, no leak- 
age by the assumption that it is an 
ideal transformer. 
first the 
resistance unbalances only on this cir 


associated fluxes set up by) 


leakage flux 


harmonics. 


Consider consequences of 





EQUIPMENT UNDER TEST 
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y GROUND 

















Fig. 12. Test circuit for laboratory 

evaluation of performance of equip- 

ment in the presence of longitudinal 
voltage or current 


euit. It is assumed in the illustration 
that the input transformer is a layer- 
wound coil, and hence the resistance 
of its inner winding is less than that 
of its This 
unbalance in the coil is designated AR 


outer winding. resistance 
It is also assumed that the 


ductors are slightly 


input con- 
unbalanced, and 
this conductor resistance unbalance is 
designated AR-. On the assumption that 
the unbalances are a small part of their 
effect on 
the circuit may be determined by as- 
that 
rents 7:/2 flow down the two conductors 


re spective resistances, their 


suming equal longitudinal cur- 
to ground. The flow of these equal ecur- 
which differ 


will 


rents through resistances 


slightly in magnitude produce 
slightly different potential drops along 


the two paths to ground. This difference 
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in the two potential drops will cause 
a metallic-circuit current im to flow 
in the input circuit of the equipment 
of the correct magnitude to make the 
potential drops along the two paths to 
ground equal. However, the flow of the 
metallic circuit indicated 
by the dashed the figure, 
through the primary winding of the 
input transformer sets up a 


current im, 
arrow in 


voltage 
Vm across the terminals of the receiving 
amplifier. This then is 
by which longitudinal noise is converted 
into metallic-circuit 


another means 


noise 
impedence Unbalance 

The actual means for converting the 
longitudinal noise voltage into metallic- 








y 120. 60~ A.C 




















AUDIO 
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Fig. 13. Analysis of source of noise in 
an a.c.-d.c. amplifier. 


circuit noise, in the general case, is 


} 


impedance unbalance in the two halves 


of the input circuit. This impedance 
unbalance may exist in the input cir- 
cuit of the receiving equipment, in the 
connecting pair, or it may originate in 
the input equipment. Unbalance any- 
where in the two halves of the circuit 
will, under the conditions assumed in 
Fig. 10, convert part of the longitudinal 
current into a metallic-circuit current. 
The remedy which this analysis sug- 
gests is to reduce the circuit unbal- 
ances and so protect the circuit against 
longitudinal noise voltages. 

metallie-cir 
introduced in 


The magnitude of the 
cuit the input 
circuit, under the conditions assumed 
in Fig. 10, is a function of the magni- 
tude of the longitudinal current. This, 
therefore, that an 
remedy in this case is to remove a cen- 


voltage 


suggests alternate 
ter tap ground from the circuit in order 
to reduce the longitudinal current to a 
negligible quantity and thereby reduce 
from 
circuit unbalances. It is thus apparent 
that the expedient of operating the 
input circuit of the equipment with a 
center-point ground is not a general 
protective measure against longitudinal 


the metallic-current resulting 
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Fig. 14. Multiple grounding method 


noise. The very act of putting center 
tap grounds on a circuit, while render- 
ing the circuit relatively insensitive to 
longitudinal noise currents, greatly in- 
creases its susceptibility to longitudinal 
noise operating a 
circuit without center point grounds 
makes it relatively insensitive to longi- 
tudinal and markedly 
increases its sensitivity to longitudinal 
noise currents. 


voltages. Likewise, 


noise voltages 


In actual conditions of operation, the 
input circuits of audio systems may be 
subject simultaneously to both types of 
longitudinal noise, and the problem is 
therefore to uncover a general solution 
that will protect the circuit under both 
kinds of exposure. The solution, as may 
have anticipated, involves the 
simultaneous adjustment of all the fac- 
tors discussed so far. The problem which 
must be solved in a given design may 
be grasped by a consideration of Fig. 11 
The metallic circuit voltage Vm must 
be reduced to a negligible quantity for 


be en 


Va 


two conditions of operation: with 2. 
equal to zero, 
a longitudinal noise voltage; and with 
with the circuit 
impedance to ground, representing the 
case of a longitudinal noise current 


The elements of the 
must be adjusted to achieve the desired 


representing the case of 


‘t. large compared 


circuit which 
objective are shown as circuit variables 
(it is assumed that an electrostatic 
shield is incorporated in the input 
transformer in order to eliminate the 
transformer interwinding capacitances). 
The circuit of Fig. 11 is also presented 
schematically in the alternate Wheat- 
stone bridge form. The problem is then 
to adjust the circuit variables so as to 
reduce the bridge output to zero in the 
presence of the longitudinal voltage e: 
The variables which require adjustment 
are the series circuit impedance un- 
balances represented in the figure as 
coil resistance unbal- 


conductor and 
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ances, the impedance unbalances to 
ground of the circuit represented in the 
figure as capacitances, and the impe- 
dance to ground in the center tap cir- 
cuit of the input transformer. 

The entire input circuit of an audio 
system must be so designed that it will 
perform in an acceptable manner in the 
presence of longitudinal noise. In gen- 
appropriate pro 
longitudinal 
induction must be incorporated in all 


1 


eral, this means that 
tective measures against 
the elements of the input circuit, in- 
cluding input equipment and the con- 
necting pair, as well as the receiving 
both 
the input equipment and the connect- 


equipment. This is true because 


ng pair can equally well convert the 


; 
longitudinal noise into metallic-cireuit 


noise. The prot em is not restricted to 
amplifiers alone as longitudinal conver 
i sources, but is likewise true for 


sion 


microphones, phonograph 
all other types of input equipment 


pickups and 


Equipment Limitations 


The limitations of of equip 


ment must be understoc 1 order t 
use it effectively, and these limitations 
are generally established by suitable 
From the preceding 
discussion, it is data is 
desired, in appropriate form, on the 
equipment in the presence of both types 
of longitudinal induction 
that the test circuit should provide a 
measure of the eff f the series im- 
pedance unbalances of the two halves 
of the metallic reuit and of their 
impedance unbalances to ground, and 
should reflect the of the 
other factors such as interwinding ca- 
mtribute to poor per- 


test procedures. 


apparent that 


This means 


also effect 
pacitances that ec 
formance in the presence of songitu 
dinal noise. An priate test circuit 
for this purpose is shown in Fig, 12 

The test circuit of | ig. 12 is arranged 
tudinal voltage on 
the equipment ur mid- 
point of the source impedance for which 
the equipme nt was desig ed 
tudinal voltage may be 
‘is Whose value 


to impress the | 


test via the 


The longi- 
impressed 
through an impedance 
is dictated either by 
the test or the sensitivity of the instru 
ments used in making the test. Appro- 
ould be taken to 
is itself not 


the conditions of 


priate precaution 
insure that the test circui 
a source of error. 

The test circuit is employed to evalu- 
ate the performance of the equipment 
in the presence of a longitudinal volt- 
age and in the presence of a longi- 
tudinal current. The performance of the 
equipment in the presence of a longitu 
dinal voltage is determined by measur- 
ing the metallic-circuit voltage Va and 
the longitudinal voltage Vie under the 


condition of minimum — preferably 


zero—longitudinal current i:. The mea- 
surement is therefore made with the 
center point of the input circuit of the 
The 


longitudinal voltage suppression of the 


equipment open circuit to ground 


equipment, under these conditions of 
f Vie to Vn. In 
io Vie/Vm and it 
ned 


priate frequency band. 


operation, is the ratio « 
decibels, it is 20 k 


should be detern over the appro- 


The performance of the equipment in 
the presence of a longitudinal current 
is determined by measuring the ratio 
of the metallic circuit voltage Va to 
the longitudinal under the 
condition of minimum—preferably zero 
—longitudinal voltage Vie. This meas 
urement is the 
center point of the input circuit of the 


current 7: 


therefore made with 
equipment shorted to ground. The lon 


gitudinal current suppression of the 
conditions of 
It is 
generally expressed as so many micro 
volts per ampere and should be deter- 
mined over the appropriate frequency 


band 


equipment, under these 


operations, is the ratio of Vm to i: 


Field vs Test Performance 
Che correlation between the perform- 
equipment when it 
when installed in the 


be 


predicted 

sides it 
sources 

sis and test cir 


experie 


the sending 
the metal] 
impedance 
distributed 1 


ments t generail 


formance 
st circuit : 
ished 
are < rectly e 
Another fact 
in this discussion it has been assun 


that the longit 


he n 
importance i 


idinal noise is introduced 

into the input circuit between the send 

ing and receiving equipment. However, 
( ; , 


tinued page 34 
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Notes on Commercial Audio 
EDWARD TATNALL CANBY 


have been complaints 

neers as to the audio sec 

tions of current commercial home ma 
chines, both the home radio-phono type and 
the TV set. There was that recent article 
im one of our trade magazines describing 
the moderately priced console that gave 


forth (as | remember it) with a mere 50 


per cent harmonic distortion at something 


below it rated muitput. There are those 
huge and stately television sets with the 
enormous viewmng tubs ind the cute 
visible littlhe speakers hidden away 
where around’ the periphery ; 
mach a few generaliz 
the radio MC's 
which ultimately 
as everything in 


es, however 


Audio in Commercial Radio-Phonos 


Let's grant 
lreadful audi 
hine, T\ \M 
tringent necessity 
petitive market 
irk 


sumer 


official 
manutactu 
Business 
present n 
apple car 
ures is 


enterprising 
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Chart Showing Reduction in Output Impedance 
Obtained with Negative Feedback 


WILLARD F. MEEKER 





Ape 


feedback 
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s the reduction of 





N IMPOR! 
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audio amp! 
the output imp 
rhe amount of tl 
narily obtained 1 rms of 


of the output v 


lich it produces 
reduction is ord 


the 





and the amplific itio1 t uN 
plifier (gain with output open-cir 
cuited). However. the a . 
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mount o 


























12 
FEEDBACK DECIBELS 


FEEDBACK ¢ = Output impedance with feedback 


Rg = Output impedance without feedback 
Ri =Lood impedance 


AMPLIFIER 
(Rg, Rg,and R, non-reactive) 
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Phonograph Reproduction—| 


Beginning a discussion of the design for a control unit to be used with the 


Musician’s Amplifier 


HONOGRAPH REPRODUCTION can be to taamaeaee 
enjoyable to a large extent only if i 


is a tairly exact facsimile of the 





original performance. In spite of this, it 222 
is unusual to find that exactness in 

VARIABLE 
LOW-PASS 


FILTER 


many systems because of a number of 
factors. One of these factors is the fail 


SELECTOR SwiTc 


ure of the equipment designer to pro 





vide suitable electrical facilities to pet 
mit the control of ce emphasis to match 


} 


the original recording. Another is the 











presence of annoying needle scratch ‘ ; igre . 
Fig. 1. Block diagram to show basic circuit before refinements ot de- 


which can be extremely disagreeable in : . 
sign provide complete schematic. 


the case of worn records, many of 
which are sure to be highly prized by ive said the same thing ferent way Requirements 
the owner. Still another factor is the ind many have provided means fot In this 
tendency of the individual to overen ichieving the I 

phasize the high-frequency spectrum, as roll-off.” None 

occasionally mentioned by Mr. Canby in t harper cutoff in tl high-frequency 

his columns. The existence of “tweeters” Ise redu lle scratch to 

in a speaker system creates a desire to | 1. I I 

‘hear those highs” beyond the intent of 

composer or performer, with the result to provide 


that the reproduced signal bears only a rangement 


for this particular 
faint resemblance to the original iS a noise-suppt or circul it do i plifier that the control unit to be 


Many of the preamplifier articl under the 
! 


-} > od magvazit , he 1 
which have appeared in this n IWazin than of the mencing any design prob 


st necessary to set down the 





requirements so that they may be met 
successtully. Since this unit is to be used 
for a home entertainment system, it 
must provide for radio and phonograph, 
ind for this particular application we 
shall add a wire recorder, just to make 


t more iieresting. The writer finds it 


+ 


le sirable to be able to record one I adio 
program while listening to another 
For this purpose a Webster Model 178 
vire recorder is used because of its one 


hour capacity and because it is simple to 





operate 
Therefore, with phonograph pro 
vision, assuming the use of one of the 
high-quality, low-level magnetic pick- 
ups, an equalized preamplifier is neces- 
sary. Certain modifications must be 
made in the design to accommodate the 
different makes of pickups because of 
100 . a the wide difference in output voltages 
FREQUENCY IN CYCLES PER SECOND To play all types of records demands a 


RELATIVE OUTPUT -DB 











oe ' David Sarse Melvin C. Sprinkl 
Fig. 2. Circuit of bass-boost control (insert) and curves obtained when be le Ainlifier — a 


working into unloaded grid. inc, Nov. 1949 
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Response +2.5 db, 40 cps to 15 ke., 
Qutput-46 db. 





You've wanted microphones like these! 
Performance meets the highest FM and AM broadcast 
standards. The bass end is smooth and flat. 
The highs are particularly clean and peak-free. Construction is 
extremely rugged and shock-resistant. Has E-V Acoustalloy 
diaphragm. Omni-directional. Each microphone 
individually laboratory calibrated and certified. Try one. 
Compare it with any mike in your own studios, 


Write for full facts today! 


Fe SlechoVYorce 


40 cps to 15 kc. 

Output —46db. 

External Shock Mount. 
Impedance Selector 

List Price, $159 





ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN 
Export: 13 E. 40th St., New York 16, U. S. A. Cables: Ariab 














The “635” 
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Response + 2.5 db, 

40 cps to 15 ke. 

Output —50 db. 

External Shock Mount. 
Impedance Selector. 

List Price... . $100 








Response + 2.5 db, 

60 cps to 13 ke 

Output —53 db 
impedance Selector. 

For Hand or Stand. 

List Price. . $60 
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(0) 








Fig. 3. (A) Constant-k low-pass filter section, with typical response 
curve; (B) m-derived section; (C) combined sections with resulting 
curve; (D) complete filter with terminating resistor. Solid curve 
shows response when R= 0.5 meg; dashed line is curve for tabular 

values of R; dotted curve for R above optimum 


different roll-off character 


since the de emphasis 


number of 
istics, required 
to play ffrr records correctly is hope 
LIP’s. An inter 
be supplied to 
tit the Victor curve correctly 


lessly inadequate for 


mediate condition must 


It is also desired to have some con 


trol over the low-frequency response 
and for this reason we shall incorporate 
a bass control which will give a number 
of slight 


droop up to a boost of about 10 db at 50 


curves which range from a 


eps We also wish to incorporate a loud 
ot 


feed 


ness control, of course, and a series 


to 
a few feet through a 


low-pass filters. Last, in order 
the main amplifier 
shielded cable, the output impedance of 
the be 


something of the order of 600 ohms, pre 


control unit must reduced to 


ferably without using a_ transformer 


rhe 


is a selector switch to permit choice be 


remaining control to be furnished 
tween phonograph with any of three dif 
AM or FM 
radio position to 
work output from 

high-quality tape recorder, to be added 
the Phe 


is to be connected only 


ferent turnover trequencies, 
additional 


low-level 


and one 


with a 
it some time future 


in wire 


recorder to the 
FM radio receiver, and any 
tion of the should not 
disturb this playback 
from the recorder, its own push-button 


manipula 
selector switch 


connection. For 


switch shall open the circuits and feed the 
playback signal into the output circuit 
None of these requirements is difficult 


and the design proceeds 


ot 
t 


attainment 


in a simple straightbackward manner 


backward because the output signal must 


gna 
be approximately of a certain magnituce 


determined by the gain of the main an 


plifier. However, it is also neces 


iccommodate th 


nitudes at the 


Design Steps 
Phe 


26 


output trom the radio tuners is 


essentially fixed at 
mum, which is al 
the input to the n 


mal output. Becau 


so about 


about 


the same 


2 volts maxi 


as 


iin amplifier for nor 


e ot the « 


lesire for 





TABLE oF 


fe Le ¢ 


11000 
9000 
8000 
6500 
5000 


25 90 
133 
170 


250 


400 





VALUES 


Ce cs 
450 
650 
620 
300 

2000 


Ce OR 


350 56,000 
47,000 
39,900 
33,000 
27,000 


620 


1600 








Fig. 4. Component values for (D) 
of Fig. 3 for five different cutoff 
frequencies 


boo 


sarv to provide ibe 


low-frequency 


tion since most 
introduce 
frequencies. This 
medium-mu_ triode 


input u tl 


Fig. 5. Re- 
sponse curves 
obtained with 
filter switch in 
five cutoff posi- 
tions. 


that mucl 


st control 


mit 20 db « 


} 


the bo 
1 loss a 
all 


tor 
stage 


output 


it is nece 


st circul 
t the 


a sing 


between tl 


of the 


col 


mid 


4 amplifica 


t 
} 
le 
iT 


trol unit, and that is only to make up for 
the bass control. Besides, both the bass 
control and the loudness control should 
work into an unloaded grid in order to 
operate correctly. To obtain the desired 
output to the 
shielded cable to the main amplifier, a 
cathode follower can be used. This cir 
cuit has a slight loss, of the order of 10 
per cent. Figure 1 is a block 
of the 
output, with approximate signal voltage 


low-impedance feed 


liagram 


system from selector switch to 
indicated at various points in the circuit 

Following the circuit from the selector 
switch, first 


follower 


encounter another 
rhis is used to pro 


vide a low-impedance line to feed the 


we 
cathode 
vire recorder, since it is to be connected 


to the control unit by a short shielded 
The Webster 178 


four push-button switches 


cable. recorder has 
—microphone 
recording, radio recording, playback 
and out-of-circuit. It is planned to chan 
the 
corder, with the “out-of-circuit’ 
(marked LisTEN 4) 


leads so the signal goes straight through 


nel entire signal through the re 
switch 
shorting the tw 
the recorder. In the playback position 
opened and 
fed t 


signal 


(Listen 3), the circuit is 


the from the recorder is 


unit. The FM 


through 


output 
control 
to the 


lead, regardless ot 


the radio 
inother 


the 


recordet 


r0eS 
the setting ot 
selector switch on the control unit, and 
is recorded by depressing the. Recorp 2 
Recorp | ts for 


button microphone re 


ording, which also may be 
out the 


system 


with 
the 


done 


remainder f 


disturbing 


If the output from the selector 


der di 
onnecting 
the 


vould 


were to be connected to the recor 
rectly, 


cables 


high-frequeney 


the capacitance of the 


would introduce a «i 


op Mm 


response vhic 





.% 
oO 


ny 
° 


1 
w 


RELATIVE OUTPUT - DB 
oO 













































































1000 


FREQUENCY 


3 5 6 


° 20000 
10000 
IN CYCLES PER SECOND 
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*PLAYBACK' 
The standard of 
the networks.” 








"*BROADCASTER' 


For super-critical recording. 











SOUNDCRAFT DISCS 
are stocked for you 
by 411 foremost radio 
parts distributors in 
all principal cities. 
Send for catalog and 


list. 
REEVES Coundezatt CORP. 


DELIVERED FROM LOCAL STOCKS BY YOUR DISTRIBUTOR 











AUDIO ENGINEERING @ FEBRUARY, 1950 





be objectionable. (This was observed 
from experience. ) 

The bass control is one which is 
thoroughly described by Merchant,’ and 
which is particularly useful for this ap- 
plication. Figure 2 shows the curves to 
be expected for the circuit diagrammed 


The little cartridges in the insert. Note the use of discrete 
7 ~ 


steps in the tone control switch 


‘ Low-Pass Filters 
that fill the Big need *.! While the design of filters can be 
VA | highly involved, for our purposes it is 
+ | not necessarily so. To provide a reason 
for Hi be Fideli cs ably sharp cutoff, it is customary to em 
vf ty Sd ploy two sections—one of the constant-k 
4 type and one of the m-derived type 


Phonograph Reproduction ee | These terms are used to designate the 


type of filter section. Figure 3 shows 


-< 


sai aaa si a te a aii, 


these two types in pi configurations 
(A) is a constant-k low-pass filter, with 
a response which cuts off gradually com 


mencing at the cutoff frequency fe as 
shown. (B) is an m-derived section with 
a sharper cutoff, but with a rise in the 
response above fx, the frequency of 
maximum attenuation. This frequency 
occurs at the point of resonance in the 
parallel circuit L: and C:. By combining 
these two types of sections as at (C) 
i more suitable curve is obtained. It is 


THE 


desired to have a number of cutoff fre 


ur i 
NEW SHURE ' quencies ranging from around 11 k« 
VE own to about 5 ke, with a suitable dis 
: ; 4 


ution being 11, 9, 8, 6.5, and 5 ke 


D FR | V EF” i This should cover practically all re 
quirements, provided another switch 
CRYSTAL PICKUP CARTRIDGES ' position is so arranged as to cut out the 


Big things often come in little packages . . . So it is with the ra 
superlative new Shure “‘Vertical Drive’’ Crystal Cartridges. 
They reproduce ali the recorded music on the new fine- 
groove recordings—a reproduction that meets the strict 5 ; 
requirements of high compliance and full fidelity. The ‘‘Ver- would be necessary to employ to total 
tical Drive’’ cartridges are requisite for the critical listener — of ten coils or to use tapped inductances 
the lover of fine music. They are especially recommended i which would have to be made specially 
for those applications where true fidelity is essential. der, and at a high cost. To simplify 


It is customary to design filters for a 
specific value of impedance. However 
with five different cutoff frequencies, it 


let us consider the possibility 





W23A foe Mf using only two coils and changing the 
stan or 

W22A for both es ei ice : oe 

omens width - groove yunseoven vender ona in the jie I oe 

4 ‘ , fine-groeve on 1 the riginal calculations, let us 

MODELS: WRIA ter ® MODEL: recordings } 

‘or fine- oose specific coil values from 

groove rec- : 

ords urers cat ilogs and proceed 

















Unusually highly compliant, these ‘‘Vertical hese original calculations indicated 
Drive’’ Cartridges will faithfully track stand- that Le should be 
ard records with a force of only 7 grams— j 

micro-groove records with a force of only 5 
grams (an added protection for treasured re- 
cordings). Will fit standard or special mount- . 
ings. Have more than adequate output for commercial] vailabl The formulas 
the average audio stage. 


approximately 1.25 h 
fa suitable range. With 
at 0.6, L; would be 


these values are 


(1) 


Kite hk 
Cheref 1 ot 


erefore, assuming a fixed value 


SHURE BROTHERS, INC for Za wil vary with thee 
7 a R Lk 


ff frequency, fe, since fel Cal 
Microphones and Acoustic Devic: ‘ ‘= 
” “ iain Charles J. Merchant, “Simple RC Equal 


225 WEST HURON STREET, CHICAGO 10, ILL. . CABLE ADDRESS: SHUREMICRO izer Networks,” Electronics, Feb. 1944 
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IV FEATURES 


OF THE 


MAURER 
16 MM. CAMERA 


The Maurer 16 mm. camera is the answer to your 
exacting TV production requirements. Designed 
specifically for professional use, it produces 
steadier, sharper and more accurately composed 
pictures under all conditions. Ease of operation, 
combined with many other unique features make 
the Maurer Professional tops in performance 


and dependability. 
The 16 mm. Camera Designed 


Specifically for Professional Use! 


For details on these and other exclusive 


Maurer features, Write: 





J. A. Maurer. inc. 


37-01 31st Street. Long Island City 1. N.Y. 
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culating further, then, values of R for 


the five cutoff frequencies are shown to 
+ * be 43,300, 35,400, 31,400, 25,600. and 
oating ction: 19,700 ohn S respectively and the values 


for all TV Cameras i: 
“BALANCED” TV TRIPOD = 


fin 


ulas for the derived sec 


Pat. Pending 
mt ¢ ‘22 


This tripod was engi With m=0.6, the values for L:, ¢ and 
neered and designed ex C+ may be calculated. We will consider 


later what to do with the varying im 


pedance, R 


When the two sections are connected 


pressly to meet all video 
camera requirements 


Previous concepts of gyro in series as at (C) of Fig. 3, the capaci 
tors d b mk _o “1 since 
and friction type design rs Ca and Co may be combined since 
have been discarded to : ; 
i table may be made up as shown in 
achieve absolute balance Rie é. 


they are directly in parallel. Therefore 


with the values for the various 
effortless operation, capacitors rounded off. The values 
super-smooth tilt and pan shown for R are approximately 1.25 
action, dependability, rug times the nominal impedance of the 

i filters, and are also rounded off to fit 
gedness & efficiency RMA preferred values. As mentioned 
before, the impedance of the filter 
Below changes with each switch position, yet 
, 


wheel 


portable the filters are being fed from a source 
dolly with balanced : oe : 
Per WateD senmmteid % about 7500 ohms, which represents 
the impedance of the preceding triode 
Complete 360° pan without tube The performance of the filters 
ragged or jerky movement is under this condition may not fit the 
accomplished with effortles: 
control. It is impossible to get 
anything but perfectly smooth i tabl 

aie " , a de ‘= 
pan and tilt action with the measuring tacilitie are available, the 
BALANCED” TV Tripod terminating resistor may be chosen on 
the basis of eliminating the peak which 


calculated curves exactly, but they will 
ipproximate the desired curves. If 


Quick-release pan handle ad 
justment locks into position 
desired by operator with no } terminating impedance is too high. The 
‘play"’ between pan _ handle tabular values for R will give approxi 
and tripod head. Tripod head mately the same result, however, if no 
mechanism is rustproof, com 
pletely enclosed, never requires 
adjustments cleaning or lubri- ‘ 
cation. Built-in spirit level. : ind the filter as constructed gives the 
Telescoping extension pan : : r urves shown in Fig. 5 

handle 


occurs just before the cutoff when the 


t 
’ 


test instruments are at hand. These 
values were determined by measurement 


Filter Construction 


loroid coils are used for this filter 
Write for further particulars because thev are not very susceptible to 

















NEED BACK ISSUES? 


Only a few are available ana 


the supply is limited 

August 1948 June 1949 1948 issues 
September 1948 August 1949 
} November 1948 50¢ 
December 1948 
) March 1949 October 
May 1949 November 1949 35¢ 
Payment should accompany order 


Gani Dept, Audio Engineering, 342 Madison Ave., New York 17, N. Y. 


] September 1949 
1949 1949 issues 














Fig. 6. Method of wiring 6-posi- 
tion, 3-circuit switch to make com- 
pact low-pass filter. 
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hum pickup and because they have high 
values of Q. With low-Q coils, the filters 
would have a _ gradually decreasing 
transmission up to the cutoff frequency 
instead ing flat up to that point 
Li is a 1. coil such as Freed I: 
SILT « HQA-12; Ls has an in 
ductance of 75 h., such as Freed | 
810T or UTC HQA-11. Toroids 
somewhat expensive, but their freedom 
from hum pickup makes them particu 
larly desirable for low-level circuits 
Figure 6 shows the configuration for 
the entire filter unit, with component 
values. The capacitors can be selected 
irom most dealers’ stocks of ceramix 
types, and wh exact values are desir 
able, it must be remembered that the 
cutoff trequencies were chosen to give 
variety rather than any exact curves 
cous, the entire filter can 
ma Mallory 3136] switch 
which has three circuits of six positions 
each, allowing for one off position and 
five cutoff frequencies 
When combined with the balance of 
the control unit circuit, this filter ar 
rangement makes it possible to elimi 
nate undesirable needle scratch to a re 
markable degree although ot course tit 
ilso removes the high frequencies in 
the reproduced music. With the correct 
roll-off circuits as a part of the phono 
graph input equipment, however, trouble 


from needle scratch is minimized any 


how, and the filter will seldom be used 
in lower than the &-ke position, except 
for particularly noisy record 

As constructed, this filter is prov 
extremely satisfactor It is in the cir 
cuit following the selector switch, 
thus may be used radio prog 
necessary The phonograph 
ind roll-off circuits will be 
the next installment 


CATHODE FOLLOWERS 


The final equation is (3a) of the original 





onditions. Consequently, solving it and 
5a) for the optimum load will give the 
same result for the cathode follower th it 
t did for the original tube, namely 

R 2r 


In actual practice this value of load re 


sistance is not strictly adhered to, and 
other, more complicated formulas may be 
used*:*, or the optimum load may be 


determined by experiment 


Damping Properties 

The superior damping ability of 
cathode follower is generally one of the 
main reasons cited for its use as an out 
*K. R. Sturley Radio Receiver Design 
Part Il New York: John Wiley and 
Sons, 1948, pp 56-04 
*W. B. Nottingham, “Optimum Condition 
for Maximum Power in Class A Ampl 
fiers,” Pr I. RF Dec. 1941, p 620 


He’s Varying the Pitch 
While Recording! 


With the Fairchild Studio Recorder, 
Unit 523, George Piros of Reeves Sound 
Studios is cutting a microgroove, long 
playing disk. George varies the pitch 
while recording. There's no overcutting 
on loud passages — no need to closely 
ride gain on the audio. He just changes 
pitch to follow pianissimo and fortissimo. 
Result . . . unusual dynamic range on a 


long-playing disk! 


The Fairchild Studio Recorder Unit 523 offers continuously variable con 
trol of cutting pitch operable while recording. You don't have to change 
feed screws, belts, pulleys or other mechanisms. Simply rotate a con 
veniently located knob for smooth and vernier control of cutting pitch 
This gives you continuous and instantaneous variation of pitch from 80 


to over 500 lines per inch during the actual recording 


FILM-SYNCHRONOUS Fairchild Unit 523 is used in fixed 


studio installations for dubbing sound 
Fairchild Disk Recorders = tracks for motion picture production 


Absolute lip synchronism is guaran 





teed for use with your cameras and 
projectors. You get this same per 
formance with the portable Fairchild 
Unit 539-G Disk Recorder shown 
at left. Many motion picture sound 
tracks are first recorded on FAIR 
CHILD SYNCHRONOUS DISK 
RECORDERS. 


New, illustrated article contains a com- 
plete discussion of recording techniques 
Write for your copy today. Ask far re- 
print SR. 


OT ainchild 


RECORDING EQUIPMENT CORPORATION 








154th STREET AND 7th AVENUE WHITESTONE, L. 1, N.Y. 


AUDIO ENGINEERING @ FEBRUARY, 1950 
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A unique instrument 
which makes it possible to mea 
sure electronic circuits under 
operating conditions without 
loading by the measuring in- 
struments. Provides a constant 
output/input voltage ratio for 
all frequencies from low audio 
to over 200 kc to drive volt- 
meter, oscilloscope, wave ana- 
lyzer, and other instruments 


SPECIFICATIONS 
Model 100 Bridger 


new 


mmt at enc of three-foot cable 
Output Impedance: 200 ohms, one side grounded 
Voltage Ratio: Output voltage /input voltage 
db provided undistorted output limit is not exceeded 
Undistorted Gutput: 40 volts up to 55 ke when feeding 
impedance load with a capacitance of 75 mmf. Out 
creases gradually above 55 ke, reaching 26 volt» at 
and 6 volts at 200 k« 


fed by a high-impedance circuit. This low 
follower 


Dimensions: 544 «6 £ 11 Inches Weight: 9 ibs 





BRIDG 


input impedance: Approximately 100 megohms in paralie! 
6 


0.99, or 0.1 


Noise: Output noise equivalent to GO microvolts input, 

value has been 

achieved by using d.c. on the heater circuit of the cathode 
tube 


AUDIO INSTRUMENT CO. 


1947 Broadway, New York 23, N.Y. 


THE 
AUDIO INSTRUMENT 


LINE 


a high 
put de 
100 ke 


when 








A Dream-Come-Trve for the 


for AM, FM, TY, 
Record and Film Studios 


3 TURNTABLES Continuously Variable 10 to 130 RPM 
4 TONE ARMS Operate Singly, Simultaneously or in 
Any Combination 


Developed to be the last word for the production 
of sound effects, The Gray Console has found 
enthusiastic approval wherever used, by networks 
or independent stations An almost infinite versa 
tility is possible through three turntables, variable 
RPM's and four tone arms! Precision high fidelity 
amplifiers and equalizers are controlled on the 
efficient panel to enable exact fading, lapping 
VU regulation and gain. Pilot lights monitor the 


circuitry. Each head has its own amplifier and 


Descriptive Bulletin 


mixer control as well as tone control for high and 
low frequency compensation. Two auxiliary inputs 
with individual preamps bring in added effects 
from mikes, remote pickups, etc. These can also 
be used separately or mixed with the heads. A 
low and high-pass Sound Effects Filter, located on 
the output side, can be used alone or in cascade 
to form a band-pass filter 


100) tells oll Write 


G w AY eT E $ E A 7 C H and Development Co., Inc. 





16 Arbor St., Hartford 1, Conn. 
AUDIO ENGINEERING @ FEBRUARY, 1950 


put tube, and this damping quality at- 
tributed to its low effective generator 
impedance. It is not only the low effec- 
tive plate resistance that provides the 
damping, however, but 
the fact that the impedance 
matching is done on the basis of the 


superior pri 


marily 


original characteristics. 

lor example, the 6A5 triode has a mu 
of 4.2 an rp of 800 rhe 
optimum load on a 2rp basis is therefore 
1600 ohms. To match a 10-ohm speaker 
to this tube requires a transformer with 
160 
The transformer also changes the im 


and ohms 


an impedance ratio of 10: 1600 or 1 


pedanc e that the speaker sees by the in 
verse of this ratio, 1.e., 1/160. The effec 

reflected impedance is 
160 or 5 ohms. The same 


tive generator 
therefore 800 
tube hooked up as a cathode follower has 
an effective plate resistance of rp/(u 

1) = 800 /5.2 = 154 ohms. To match a 
10-ohm speaker to twice this value (308 
ohms) would require a_ transformer 
ratio of 10: 308 or 1: 30.8. The reflected 
generator impedance seen by the speaket 
is 154/308 the 


pedance that it saw in the original cir 


5 ohms, same im 
cuit, and therefore the damping factor 
has not been changed. 

However, if the speaker is matched to 
twice the plate resistance of the original 
(the method), the 
transformer is used as in the first case, 
and the speaker load looks like 10( 160) 

1600 ohms to the tube. The tube looks 
like 154/160 = 0.96 ohms to the speaker 
and the damping factor has been in 
0.96 =5.2=p + 1 of the 
original tube. Since in general the opti 
mum load given by manufacturers are 
than 2rp, the damping factor is 
The manufacturers’ 
2500 ohms for the 6A5 would 
give an effective generator impedance of 
154/250 = 0.61 and a damping 
factor increase of 5/0.61=8.2 for 
cathode follower operation. 

The principal relations in cathode fol 
lower 
briefly 


tube proper same 


creased by 5 


greater 
further 
rating ot 


increased 


ohms 


operations may be summarized 


as follows 


1. Bias point unchanged 
2. Grid current point unchanged 
Effective amplification factor reduced 
Effective plate resistance reduced 
Optimum load unchanged 
Damping factor 
followed) 


increased (if 5. is 


Che advantage of cathode follower op 
eration are numerous and include good 
frequency response, low distortion, and 
properties. The 
but in some 
serious enough to preclude use of the 


damping disad 


good 
vantages are few, cases 
Principal among these are lack of 
(which imposes 
requirements on the 

distortion is to be 


very low efficiency (for most 


stage 
voltage amplification 
extremely severe 
preceding stage if 
ivoided), 
] 


designs ) 


and low power sensitivity. 








METER DATA RECORDING | 


from page 17) 


the recorder square wave, the distance 
between true pips will decrease, but the 
spurious pips will stay in the same posi 
tions relative to the true pips. As this 
process is continued, there will occur 
superpositions of true and spurious pips 
aiding at some wavelengths and op 
posing at others. This accounts for the 
undulations in the sine-wave response 
curves. It is further observed that when 
response curves are run at a variety ol 
recording-medium speeds, the undula 
tions are identical if the response is 
plotted against wavelength, but vary in 
position when the same data is plotted 
against frequency 

In addition to the amplitude undula 
tions in the sine-wave response curve, 
these spurious responses also distort 
phase of the played back signal 

A considerable amount of effort has 
been expended in an attempt to approach 
closed-type head performance in an 
open-type head in order to retain the 
easy threading and multi-track capabil 
ity of the open-type head. A satisfactory 
solution is the head construction illus 
trated in Fig. 4, together with the play 
back pattern for the same square-wave 
recording used in the previous figures 
It will be noted that the spurious 
sponses have been reduced to a low am 
plitude and smeared out over a long 
time. Two iron circuits are provided 
with a common gap, with a coil on each 
iron circuit and one iron circuit much 
longer and of higher reluctance than the 
other. Flux entering the iron at or near 
the initial and final contact points of me 
dium and head will divide between the 
upper and lower iron paths. In linking 
the coils, voltages of opposite sense are 
developed, and, by ‘correct choice of 
windings, these voltages may be bal 
anced. As a magnetic reversal moves 
along the iron toward (or away from) 
the gap, the proportion of flux sent 
through the two coils changes gradually 
resulting in a steady-state voltage of 
low amplitude. When the il 
crosses the gap, however, a violent flux 
reversal is experienced by the short 
iron circuit and a much lesser reversal 
by the long iron circuit. The same buck 
ing behavior whi minimizes sj 
responses also reduces stray fie 

In general meter-data recordi1 

| 


systems where these spurious response S 


and their phase shift effects are trouble 


some, closed typ h Is give best results 


but mav be ruled out due to mechanical 
inconvenien and atl two-iron 
circuit hea i * type describe mie 

ead pertormance with 


out mecha il inconvenience 


THAN ANY OTHER 
PROFESSIONAL TAPE RECORDER 


Lae ee << 


BROAD BAND REPRODUCTION — Users are really en- 
thusiastic about the amazing tone quality and low distor- 
tion of Magnecordings. Magnecord frequency response 
extends from below 40 cps to 15 kc + 2 db with less than 
2 rms harmonic distortion at all frequencies. Magne- 
corded programs from remote pickups or studio lines meet 
the most critical broadcast standards 


UNIT CONSTRUCTION — Only Magnecord offers you 
the greater flexibility in use and greater economy of Unit 
Construction. Magnecord recorders, amplifiers, and other 
equipment are available as individual units. Buy only 
those you need. Combine or carry only those you need 
where you need them 


ceca ge i ETRE atoss 


PT6-AH RECORDER is the heart of all 
Magnecord combinations. Weighs 
only 29 lbs. in carrying case, easily 
removable for rack mount... Quick- 
change capstans for recording at 7', 
or 15 in./sec. High speed rewind and 
high forward cueing speed, $294.00 


ee, 
a 


PT6-JA RECORDER AND 
AMPLIFIER is the only com- 
bination on the market to- 
day that offers such high 
professional quality at such a low 
price. Includes PT6-A Recorder plus am- 
plifier with low impedance microphone and 
bridging inputs, 10-watt audio amplifier with monitor 
speaker and jack for external speaker, zero level output terminal, 
only $499.50 


PT6-P PORTABLE AMPLIFIER 

isa highly versatile, light weight, 

self-contained unit including a 

record-playback-remote amplifier and 

power supply for use with PT6-A Recorder 

Amplifier has 3 low level, independently mixed 

mike inputs plus bridging input for use with line 

level input. Power supply section has monitor amplifier 

and speaker ae 7 — ; — 
nxt < 


PT6-R RACK-MOUNT AMPLIFIER isa high fidel- 
ity, single channel amplifier that quickly 
combines with the PT6-A Recorder in only 


14 inches of rack space. Excellent with ex- 
isting audio amplifiers 


See, Hear, Operate a Magnecorder Touay 
Write for complete specifications and 
name of nearest dealer 


, INC., CHICAGO 1, ILL. 


~ $60 NORTH MICHIGAN AVENUE 


World's Largest and Oldest Manufacturers of Professional Magnetic Recorders. 
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There is a UNI-MODE Cabinet Ensemble 
for Every Custom 


requirement! 








UNI-MODES are the complete 
answer for housing the finest 
high fidelity system equipment 


LUXURIOUS sectionals present an achievement 
toward which designers have been working for 
yeors—a unit group that lends itself to thousands 
of combinations and applications. The UNI-MODE 
idea combines sound basic furniture construction, 
colorful finishes, sparkling hardware, simple but 
rich modern design—to bring forth a product thet 





LONGITUDINAL NOISE 


from page 21 


it often happens that the noise is intro- 
duced, by means so far not considered, 
at other points of the circuit. A well 
known illustration and one which pre 
sents many design difficulties is that 
of an a.c.-d.c. amplifier operated on a.c 
In this case, the amplifier itself is the 
source of the noise. This is true because 
the secondary side of the input trans- 
former is directly connected to the a.c 
power circuit. Poling of the power plug 


will enhance the beauty of the finest home. 


sl eiinm on the amplifier cannot be relied upon 
NI-MODE is ailable in beautiful hand rub’ z a . a . 
mrtg oA Blonde and Cordovan Mahogany; to reduce its noise, because in many 
also unfinished, if desired. Interiors are attractive the so-called low side of the 


areas 
Tarragon Green or Afghan Red ci " - 
power circuit has a substantial voltage 

types, designed to enhance the qualities of the finest to ground. In addition, this voltage 
Righ Rdsity ae aoe. ootties pores oo often includes substantial amounts of 
construction, i itle J . ; 

Lumite plastic grille cloth, acoustically the higher harmonic and therefore the 

correct for true reproduction of high and “ - 

low frequencies more disturbing components of the 
power supply frequency. 








Speaker UNI-MODES are engineered ‘‘tuned port’ 





Send for free copy of 
Terminal’s new 1950 Sound 
Equipment Catalog, “For 
True Sound Reproduction.” 


The problem in designing a universa! 
a.c.-d.c. amplifier is thus to make a unit 
with acceptable performance for either 
polarity of the a.c. power supply. This 

means that the signal-to-noise ratio 

ae ALO OT ° 
BADIO CORPORATION of the amplifier must be acceptable 
Distributers of Radio & Electronic Equipment 


85 CORTLANDT STREET, NEW YORK 7, N. Y. 
WOrth 4-3311 « Cable: TERMRADIO 


when the full power circuit voltage is 
impressed between the windings of the 


transformer in the manner shown in 
eeceeveeee © Ff; 


‘CLARKSTAN SWEEP FREQUENCY GENERATOR 
PROVIDES AN AUDIO SWEEP SIGNAL FOR 
INSTANTANEOUS FREQUENCY CALIBRATIONS 





3. One method of solving this 
problem is by the use of two separate 
electrostatic shields. One shield encloses 
the secondary winding and is connected 
to the low side of this winding. The 


other shield encloses the primary wind 
ing and is connected to the audio cir- 
cuit ground associated with the input 
circuit. This arrangement virtually 
eliminates the parasitic coupling capa- 
citances between the primary and sec- 
ondary windings of the transformer 

er pick reamplif @ heads. See your and thus substantially eliminates the 
40 CPS to her or write f —_ F 


10.000 CPS flow of the longitudinal current through 
Cr eee ee ORO OC OPSEOS APCS COOH OS the transformer windings from this 


F | cause. It also eliminates the flow of 

j : : the longitudinal current from winding 
to its associated shield since each wind- 
ing is at its shield potential, from a 
longitudinal circuit point of view, by 
virtue of the connection between them 
The longitudinal current flow is thus 
from one shield to the other, but this 
current flow will not degrade the signal 
to-noise ratio of the amplifier 


RV WIDE RANGE CARTRIOGE Multiple Grounds 


With Easily Removable Styius 

Another manner in which longiiudi- 
nal noise may be introduced in a system 
at a point other than the interconnect 
ing pair is depicted in Fig. 14. In this 
case, it is assumed that the panel and 
circuit grounds on the amplifier have 
been separated for utmost flexibility in 
application. It is further assumed that 
on installation the circuit ground has 


34 AUDIO ENGINEERING @ FEBRUARY, 1950 


RECORDING MICROSCOPE 
Groove analyz 


microscope 


11927 W Pico Blvd 
Los Angeles 34, Co 





been connected to a quiet audio groun 
but that the panel has been connected 
to the conduit of the power circuit. It 
is assumed, in addition, that the secon 
dary winding of the input transformer 
has appreciable capitance to its case 
and core which are electrically con 
nected to the amplifier panel. Substan- 
tial currents originating from external 
sources are presumed to be returning to 
ground via the conduit. This condition 
sets up a potential difference between 
the amplifier panel and the audio cir- 
cult ground and causes noise currents 
to flow from the conduit to the audice 
ground via the secondary winding of 
the transformer and its associated capa 
citance to core and case. This noise 
current introduces a voltage into the 
equipment on the grid side of the input 
transformer. Installations in which 
transients on the power circuit appear 
ia the output of the system may be sub- 
ject to noise trouble of this type. This 
difficulty may be eliminated by employ 
ing the audio circuit ground for both 
panel and circuit ground purposes 

Summarizing, then, there are two 
general means by which longitudinal 
noise is introduced in a circuit, one 
of high internal impedance so that the 
noise has the characteristics of a con- 
stant current introduced into the cir 
cuit, the other of substantially zero in 
ternal impedance so that the noise has 
the characteristics of a constant volt- 
age introduced into the circuit. It has 
also been shown that these two types of 
induced noise affect a circuit in differ 
ent manners and therefore require wide- 
ly different treatment to avoid their 
unwanted effect on a circuit. Super- 
ficial remedies to render a circuit in 
sensitive to longitudinal noise are as 
apt to increase the difficulty as to miti- 
gate it because of the diverse character 
of its two types. However, as outlined 
in this article, once the nature of lon 
gitudinal noise induction is under- 
stood, it is as amenable to reduction of 
its disturbing effects as many of the 
ther sources of noise with which the 
audio engineer must contend. 


SMPE Changes Name 

Ihe name of the Society of Motion Pi 
ture Engineers was officially changed on 
January 1, 1950 to the Society of Motior 
Picture and Television Engineers, accord 
ing to a recent announcement by Mr. Earl 
I. Sponable, President of the Society 

The increasing mutual interests of tech 
nical people in both motion pictures and 
television, as well as the Society's active 
participatior in the de velopment ti new 
television techniques, are given as the out 
standing reasons for the change. The Sx 
iety’s new test film for television station 
use, which was completed just a short time 
ago, has been enthusiastically received 


TAPE HEADQUARTERS IS BECK’ 


San Francisco’s Audio Specialists 


Lert: AMPEX Model 300. Available for rack mounting, in 

consvle, or portable in two 75-Ib. carrying cases. Response at 

15-in. tape speed, + 2 db 50 to 15,000 cps; at 7Y/)-in speed, 

+2 db 50 to 7500 cps. Signal-noise, more than 60 db; flutter 

and wow, under 0.1 per cent rms at 15 in., under 0.2 per cent 

at 7!/, in., harmonic distortion under 1 per cent. Plug-in head 
housing with drop-in threading ; instantaneous start and stop 


Console . $1575.00 net + Rack $1490.00 net + Portable . $1595.00 net 


RIGHT: MAGNECORDER. Building-block design for flexibility of combina 
tion. Ten-watt amplifier and power unit, PT6-J, left. Portable, contains 
three microphone inputs ; signal-noise better 

than 45 db; harmonic distortion less than 2 per 

cent. . « $221.50 net 

Recorder mechanism, PT6-A. Half-hour at 7! 

in. speed. Response, 40 to 15,000 at 15-in. tape 

speed ; 40 to 7000 at 71/,-in $278.00 net 
Units can be rack- or cabinet-mounted or adapted for continuous or long 
playing operation 


Lert: PRESTO PORTABLE, PT- 
900. In two 40-Ib. cases. Re 
sponse, + 1 db 30 to 15 000 cps 
at 15-in. speed; +2 db 50 to 
8000 cps at 71/5-in speed Signal-noise more than 55 db; harmonic distor 
2 per cent. Three microphone channels 


RIGHT: WEBSTER EKOTAPE, Model 101. so to 


6000 cps. High- and low-level inputs. External 
speaker output 


t10n 2 $695.00 net 


$395.00 net 


Other models with various input and output com 
binations and for dual-speed operation 


Lert: CRESTWOOD, Model 
cP 200. Single unit 23-Ib 


portable with speaker. Seven watts output ; 50 to 8000 
cps; microphone and radio phono inputs ; phone and 
external-speaker jacks. Dual-track recording: for full 
hour on 1200-ft tape at 7!/,-1n speed. Microphone 
and extra reel included $169.50 net 


Full stocks of tape and recording accessories are maintained at Beck's 
25% cash with COD orders—2% discount for cash with order 


YOUR AUDIO NEEDS 2:¢ ities 01 Beck's with complete 


lines of sound equipment either by nationwide mail-order; from the Beck 
Soundmobile traveling the Pacific Coast; or direct from San Francisco 
Headquarters for sound. Beck's, at 90 Ninth St., has a well-equipped 


listening and demonstration studio 


R. M. BECK Co. 


Everything in Sound 


90 Ninth Street - San Francisco 3, California 
MArket 1-3330 UNderhill 1-2025 
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NEW PRODUCTS 


@ General Electrie’s new “Triple-Play” eliminated, permitting perfect tracking of from 
variable reluctance phonograph cartridge records at low stylus pressures; damp nal 
RPX-050 makes it possible to convert any ing is adjustable by means of a 


20 cps to 100 ke, and the input sig 
range is from 1 to 170 peak volts 
knurled 4 complete description of this instru 
two- or three-speed record changer to screw; the plug-in feature permits in ment is available from the manufacturers 
provide high-quality reproduction with stantaneous changing of cartridges; off Technology Instrument Corp., 1058 Mair 
out the necessity of shifting heads or a1 set head provides minimum tracking er St.. Waltham 54, Mass 
ranging some means for adjusting stylus ror; and the arm length permits use with 
force for the two different pickups nor transcriptions up to 16 in. in 
mally used. A simple twist of the esily The new viscous-damping principle used 
accessible, clearly-marked positioning in this arm has been proved by daily 
knob places either the 1-mil or 3-mil sty for over a year in the 
lus in playing position, and either stylus 1 large record manufacturer. Further in- 
will track with but 8 grams of pressure formation may be btained from Gra 
resulting in a minimum of wear on the Research & Developmen ‘o In 16 
records. Replacement of the styli is done Arbor St., Hartfor , 
in a matter of seconds, and while sap 
phire is used normally, diamond styli 
may be had on order. General Electric Technology Instrument Corp 
Co Part Section Receiver Division 
Syracuse 1, N. Y 


diameter 


recording studios of 


Microphone. The new TV 655 

microphone just introduced by 

Voice is slim and trim, and offers 

ide-range performance without 

vdditional auxiliary equipment. This 
, 


I may be plugged directly into stand 


reamplitiers ind it offers smooth 


Gray Research and Development Co., Inc 


@ Phase meter. A completely electronic 
instrument for the direct measurement SSS 
of the phase difference between two volt 
ages makes it possible to study perfor 
General Electric Co ance of amplifiers, networks, and othe 
audio facilities. The instrument 
@ Phono arms have a great effect on direct indications of phase angle without 
the output characteristics of pickups, and ambiguity on a large meter which ha Electro-Voice, Inc 
one new arm has recently been intro four full-scale ranges of 360, 180, 90 
duced which has a combination of fea 36 deg. In addition, 180 2.5 db. Each microphone is in 
tures which are planned to improve over versing switches are provided for each dividually calibrated and certified. Output 
ill performance. Resonances are virtually channel. The frequency 


give 


and veak-free response from 40 to 15,000 eps 
deg. phase re within 


range extends (Continued 


-Now—from COOK LABS 
THERMAL NOISE TEST RECORD 


on page 47) 


<< Oe ETE S |) |) 


WIDE BAND RANDOM WHITE NOISE AT CONSTANT 
VELOCITY WITHIN 1 db, 15-20,000 CYCLE 

ANOTHER FIRST IN OUR SERIES OF 

FINE LABORATORY TEST RECORDS. 


@ Rapid system check 
@ Broadcast level set 
@ Shock excitation source 


@ Reflex cabinet adjust- 
ment 


ms @ Production test & con- 
"00K trol 


SPECIFICATIONS @ Measuring effective ae 
White-white noise, 15-20,000 cps, uniformly 
distributed within | db on a velocity basis frequency range er ene eae = ytd 
000 Cc > 40 cf ° . . nd gray ise, 

besgpoalt panes oo : cps, cut off at 40 cps + Filter calibration rded for each type of gray ‘see chart) If, by play 
Sv rest Henao a ype aie tdi ng a switch-band, a plainly audible contrast is ob 
wite pid switching between white “ tained between white and gray, the transient response 
and gray noise, for ear-testing of systems . Measurement of tran f the ec = extends beyond the gray noise cutoff 
5 gray noise switch bands: | 2,000 cps gray (lc sient response for that bar 
pass cutoff), 9,000 000; 150 cycle (hi-pas Also Get the new 20Kc Cook Series 10 Frequency and 
cutoff), 80 cycle cutoff * Amplifier overload intermodulation T Test Record, for ali steady state meas 
Cal.bration frequency sweeps 2 0,000 cps - rements iy $2.95 net 
Get aboard with this remarkably rapid, easy and point W atch for 
accurate way of analyzing pertormance or pick 
ups, speakers, microphones and amplifiers @ intermodulation car- 
Methods are described in the engineering bulle 


: f rier The ‘tase 20 Record—$ 480 
tin which comes with each Series 20 Record 


FEEDBACK CUTTERS e Q-C SYSTEMS e AUDIOID SYNTHETIC DAMPING ‘ ~ 


at your dealer. or order direct 


COOK LABORATORIES «¢ @ @ = 139 Gordon ‘ © Floral Park, N. Y. 


new releases in the 20 Ke Series of Cook 
Test Seseet We shail be happy to have your name 
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POPS 


|from page 22 


we've reached the stage of more than sat- 
isfactory comparison and contrast 

Mind you, I’ve spoken about symphonic 
music. Chamber music presents an entirely 
different problem. No matter how good the 
recording, chamber music still demands di- 
rect presence at performance. Given a small 
hall and a congenial audience, the experience 
of live chamber music involves the factor of 
intimacy. The situation is easy to explain 
psychologically. The chamber music en- 
semble is small, its sound is comparatively 
thin and delicate (excuse us, Mr. Ives) and 
a rather close relationship is achieved be 
tween listener and performers, audience and 
musicians. Years of listening to live 
chamber music recitals and recorded per- 
formances, correlated with the opinions of 
others, have proven over again the necessity 
of a feeling of presence 


Comparison with jazz 


What does this have to do with jazz 
Jazz grew up historically under chamber 
music conditions. Small groups, small in 
timate “auditoriums,” small, congenial 
groups. Serious chamber music was nur 
tured by the aristocracy, jazz by the hoi 
polloi. Chamber music was played by be 
wigged, be-powdered performers need 
we mention the bop costumes? But despite 
the obvious historical and musical differ 
ences, the prime prerequisites for both types 
6t “chamber usic” remain the same 
Everyone who has heard good jazz played 
inder the proper conditions will understand 
what we mean. | ning to a ten-inch dis 
purporting to present a picture of jazz is 
grossly unfair. Where does the recording 
miss out? The audience relationship be 
tween the jazz performer and jazz group 
reachers a greater intimacy than in the case 
# “serious” chamber music for certain im 
portant reasons, among which is alcohol 

an important aesthetic ally. But we 
can dispense with the juniper juice because 
the flowing tap is portable and can be found 
in any well-equipped home. The small, con 
gemal group is also, with obvious excep 
tions, a home appliance, as is the small 
smoke-filled room 

The difference | in the musicians 
good jazz performance is 90 per 
created on the sp Certainly there i 
basic arrangement or pattern, and many 
the ideas are o it the heart of jazz is 
improvisation great moments of a jazz 
instrumentalist are never deliberate. Call 
it inspiration if you will, but a certain con 
flux of circumstances produces a drive, a 
beat, a group of solos, the eliciting of 
musical ideas which were not planned or 
paper. The jazz instrumentalist, like all 
musicians, requires time to warm up, to 
‘feel” his idiom, to get the hang of things 
Unlike the serious instrumentalist, he 
not merely interpreting or re-performing 
something already well detailed on paper 
The jazz instrumentalist is a composer 
playing a permanent audition. Part of the 
thrill of jazz is involved in the slow, strug 
gling movement towards a clear articulation 
of the composer s ideas. Time and space do 
not permit detailing the advantages of being 
in the same small room where this is going 
on. One important point should be brought 
out, however. The jazz “Carnegie Hall” is 
a small room. We may eliminate a dis- 
cussion of acoustics because the audience 
sits within inches of the instruments them 
selves. The hungry mumble of conversation 


x A af ¥ ¢ Y presents 


NAB ADOPTS NEW STANDARD MIKE PLUGS 


New type Cannon plug with many exclusive features adopted by NAB as 
standard for all broadcast stations. Features include chrome-plated shell, 
moisture retardant shield on pin bases and plug, rubber bumper sleeve 
to protect studio furniture. Plugs are similar to former Cannon P3 series, 
(shown in parentheses.) 


UA-3-11 (P3CG11).....$2.91 net UA-3-13 (P3-13)......$2.25 net 
UA-3-12 (P3CG12)..... 2.40 met UA-3-14 (P3-14)...... 1.35 net 


HARVEY has them in stock for immediate delivery. 


E-V SLIM, TRIM, DYNAMIC MIKE FOR TV 


New Electro-Voice ultra-wide range, high 
fidelity dynamic mike with Acoustdlloy dia- 
phragm. Slim...only 1)«" diameter, 1148” 
long with swivel, 834" without swivel. Trim 
..aluminum case finished in Alumilite. Dark 
baked enamel with chrome trim, optional 
Polished fluted aluminum head. Dynamic... 
with Alnico V and Armco magnetic iron 
magnetic circuit. Omnidirectional, becoming 
directional at higher frequencies. Frequency 
Response: 40-15,000 cycles + 2.5 db. Out- 
put level 53 db below 6 mw. For use on 
stand, hand or boom, blends readily with 
surroundings and can be concealed in 
props. Swivel is removable. 


E-V model 655. List Price $200..........Net $120.00 
E-V model 655A. Similar but with pop-proof grille head. 
Stops wind and breath blasts...........Net $120.00 


REL FM RECEIVER 


present state of the ort where the limiting 

noise is random 

FREQUENCY RESPONSE: Pius of minus | db 

30 to 15,06 cycles, including de emphasis 

co! 75 micro-second time constant 

NOISE SUPPRESSION: Receiver noise is 70 

db of more below ovtput of ten wotts for 

ony quieting carrier 

WAVEFORM DISTORTION: Receiver distor 
> through the detector is less than 1% 

modulotion. The ten wott avdio 


Model 646-B is designed for the finest oo pare ccc ge ey Me 2c Yor gma ys >. 
FM reception. It is available in table iv ess than 1.5% distortion ot 
or rack mounting. Audio input can ‘v!! ovtpyt 

be fed in through front-panel switch; IMAGE REJECTION: Better thon 45 db 
external field strength meter or re- 1 §. REJECTION: Better thon 65 dt 


corder terminals provided GUNG: 10 waits, 800 end 6 chat 


FREQUENCY RANGE: 88 to 108 megocycies CONTROLS: 1 Audio 


Tuning nput switch 


SENSITIVITY: Receiver limits on input circuit Audio freavency gain, Radio frequency gain, 
» ° 7 wit 
noise at any frequency in the 88 to 108 mego ower + ® 


cycle band. For all input signals of four micro- = paweR SUPPLY: 115 volts, 60 cycles, 125 
volts or more applied to the input terminals, 
the receiver output signal-to-noise ratio in 


@ bend Hom 50 to 15.000 eyes Ss Ewe? §=6vien, complete $345.00 
nay j 


three db of the optimum obtainable ot the 


WESTERN ELECTRIC SPEAKERS 


Here’s another good buy from Harvey's. Genuine Western Electric speakers 
at a new low price, every one brand new in factory sealed cartons These 
are the genuine article from our regular stock 


12” — 728-B.....$41.90 8° —755-A......$20.60 


wotts 


Telephone LUxemburg 2-1500 
r erie : NOTE: Ali 


Alt 7 prices are 
Net, F.0.8 

in stock N.Y.C. ond 
f are subject 
to change 


or 
immediate 


delivery. " be pe witheowt 
H THLE ‘Vy iN notice 


103 West 43rd St., New York 18 


Fs 4 3 
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an advantage or a disadvantage 
your point of view. But ur 
symphonic music, chamber music, both 


ts ) , rious and jazz, allows for a directness of 
hearing that is difficult, if not impossible, 
ew Type Bt +4 


In the case of recorded “serious” chamber 
HAVE A CONSTANT CONTACT RESISTANCE OF music, the only thing not available 


records is visual presence. Otherwise, sound 

& presence is practically perfect. The Londor 

fo} | 1 fe) s y J MILLICHMS e recording of the Dvorak “American” Quar 
a | tet by the Griller Quartet is a good ex- 
ample of perfect “sound” presence. In the 

case of recorded “jazz” chamber music, the 

difficulties are enormously more con 


These high quality switches f ““ . plicated. By limiting a jazz performance t 
‘ aN the time requirements of a ten r even a 
with up to 24 contacts were 2. 


P . twelve inct record the prime rere us 
. of enough time and space to move are ae 
specifically developed to meet Y ec enough ¢ I 
P Y pe is absent. Solos have to be cut, development 
the need for rugged precision ‘ is hindered The jazz becomes syn 
P F £ thetic. Whenever we speak of a good jazz 
instrument switches that have : recording, we of necessity speak in relative 
longer operating life and b terms. There has never been a jazz record 
e ing (and hang me for being dogmatic) that 
are economical components J, 7 a? can approximate the great live perforn 
t cas. 2 - ces. The appearance of Little 
in competitively priced 9 ~ 
P yP \ LP on the recording scene offers a mag 
nificent opportunity to ignore space and 
d milit : t S “ ~ time. All that has happened so far has beer 
ane miltary equipment. J . to dub six or seven old ten-inch items ¢ 
6 the more economical ten- or twelve-in 
Write for Technical erg MI r ditheul vas sCUSS 
. ‘ ) ' montl Sound” presence has not been at 
Bulletin No. 28. . > ms quately achieved in jazz recordings. We 


i't feel a need for a reproduction Pee 
Russell's wheeze the “real” 


TECH [ BO AT RIES PALISADES PARK ot the sega _ oo * ough 1 
A R 0 NEW JERSEY times called “Little Egypt's portabl 


ne wonder,” ts a good instrumer 


azz reproduction purposes is purse 


I 
on 


Red Riding 
electronic instruments 


Ihe better the reproduction sten 

better the approximation of a good 

Se ] Les V4 pertormance and we trust that 
Hy, al woking ree jazz yverrorn 


We n't do anythi 


NEW LIGHTWEIGHT resence." If you can find a 


"1 
you'll have 


with a long list of wins over heavies om Jug By n-hmanl 
The New Astatic ; 


"AC" CRYSTAL CARTRIDGE =“ ***" 


ast mont we deliberately tantalized 
sent and future jazz collectors by listing 
a few of the great discs in jazz history 
which are almost completely unavailable 
With this little piece of sadism out of the 
Model ACD way, we can now produce a list of record 
Turnover Type ings which up to a short time ago were 
, , mobtainable for love. Money 
you want to see knockout performance from a miniature pickup cartridge, aa vagcet ate Ete mae iF 
] you are looking for the new Astatic “AC” Series Crystal Cartridge. This alae . pag edition by the British 
tiny unit weighs in at a total of five grams; is approximately 5/16” thick, Rhythm Society, these priceless gems have 
1 2” high and 1-1/2” Icng, not including pins. Yet, when it comes to performance now been pressed on unbreakabl invlite 
the “AC will take on all-comers. Frequency response, particularly in the high and are available in most comn ti 
frequencies, is truly championship calibre. A new low measure of inertia of the standard poy 
mechanical drive system is chiefly responsible for the full wide range response its! ‘ n hist 
excellent tracking characteristics, and assures low needle talk and long life for 
needle and records. 


wrical and 
are interesting 
of view. B.R.S 


varticularly 
Employs Astatic’s exclusive Taper-Lock Needle, easily changeable without tools A. wing the 
Molded Bakelite housing, with metal mounting brackets (fit standard 1 2” nos uppressor for obvious rea 
mounting) and needle guards. Available in four models: AC-78 with 3-mil stylus tip i ; hed side by side vy 
precious metal or sapphire; AC, with 1-mil stylus tip. precious metal or sapphire pues the origina 
AC-AG with new Astatic “ALL-GROOVE” stylus; ACD, turnover type with both —— 


1 and 3-mil point needles. Write for complete details 


Astetic Crystal Devices manufactured 7 ASIA Ic italic. 


under Brush Development Co. patents a OnnEAUT, BH'0 
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Mandy Make Up Your Mind 
Circa 1924 
B.R.S. 1003 


Five: Louis 
Irvis, trom- 
SaX al | sa 

Williams piano ; 


Eva Taylor 


( laren: e Williams 
Armstrong, cornet; 
bone; Sidney Bechet 
rusophone; Clarence 
Buddy Christian 


Blue 
Charlie 
soprano 


banj< von al 


I'm A Little Blackbird 
Circa 1924 


B.R.S. 1003 


iams’ Blue Five: Louis 
Armstrong, cornet and the group as 
above. Both Armstrong's and Bechet’s pat 
ter work behind the vocal on both 
make for happy moments 


Clarence Will 


Same 


sides 


rca 1927 B.R.S. 6 


Hot Seven 
and vocal; Kid 
Dodds, clarinet; 

Johnny St. Cyr 
Briggs, tuba; Baby Dodds 

a superb record, literally takes 

breath away Magnificent drive 

Gertie at his best tuba 


instrument 


Keyhole Blues @ 


Armstrong and his 
Armstrong, cornet 
Ory, trombone Johnny 
Lil Armstrong, pian 

banjo; Pete 


drums. This 


Louis 
Louts 


me’s 
and 


Despite 


Gravel 
the 


technical and 


vanishing jazz 
time deficiencies of the re 


rding, real excitement is generated 


Pratt City Blues ~irca 192€ B.R.S. 10 


Bertha Chippi Hill, 
\rmstrong, cornet Ricl 
piano. For other thar 
this is an interesting rec 
all bad technically 
beautifully. Piar distorted, but 
antly so. Actually a little out 
I upright feel 
Satchmo and 


is one of our 


vocal ; 
ird M 

e obvi 

rding 
Trumpet comes thre 


has an old about it 


} 


solo by as always 


\ 


rit < 


people 
| 
ful work done 


fave 
with beaut 
Ml reproducti 


flavor 
a go system it 
lear as a bell with just enougl 
Double Check Stomp 

Circa 1929 


B.R.S. 1005 


Duke Ellington and His Orchestra: Ar 
1 W hetse LC oott Willian 

icky 
icky 


Jenkins Sam” \ 
trombone ; Barney 
Hodges, alto 
Duke Ellington, piano 
Wellman Braud 
A good many 
side 


trumpet; “Tr 
Bigard, clarinet 
sax; Harry Carney, bass 
Fred ( 
Sonny Greer, drums 
great men ) th 
with us. Others are 
easily recognizable W connect! ! witl the 
Ellington bands as well as 
The early Ell aré 
trickily rchestrated rt 
jazz flavor to them as well 
Nanton’s 


off-beat 


} 


Guy, bar 
bass 
{ the 
are no longer 

later their ow1 
ombos ington sick 
lush less ere 
more of a basi 
obvious s{ 
work on this sick 
listen to 


tram 
is tricky fasc! 
against the already recog 


as an ntaneity 
nating to 
nizable Ellingt 
alth ] 
must tor 


n rhythm style. The sour 
ucking in range and full 
Ellingtonians as 


1 protesior 


is good 
ness. A ‘ 


jazz hounds, beg 


well as 


ners a 


Monrovia B.R.S, 1001 
Jelly Rol ton's Red Peppe 
Red R l , 
per, trumpets 
George Bac 
Walter The 
Roll Morte 


Prather 


siter 
ma 


Someday Sweetheart 
Circa 


B.R.S. 1001 
d Hot 


lrums. First 
drop dead. A ex 
will attract t 
tl musi 
\ great corn 
good moments 
Nect 1 


e dance 


i-while 
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Just 1 few 
Never 
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t tdone atter a tac 
minate Burl 
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Here's Hi-fidelity FM and AM 
the Experts 


to Please 


this dis you 
critters, We 


but if y 


neutra 

trawberries 
it has recorded a 
H.O, which ain't 1 


ommercial 
vhistleable 


¢ The man who knows radio 

© The discriminating listener 

— will recognize the superior 
performance of Browning FM 
and FM-AM without any shadow 
of doubt. 





These are the per- 
formance curves 
which, to the man 
who knows radio, 
mean high-fidelity 




















reception, flawless 
and noise-free. 








And the non-technical listener who demands the best - 


brilliant 


music, clear speech, with lifelike “presence” — will know he 
has it just the instant he hears Browning FM and AM. 


MODEL RJ-20 AM-FM TUNER 


@ Armstrong FM circuit; 20 db quieting with 6'/2 microvolts 
t iY, db. @ Separate RF and IF for FM and AM 
@ Variable AM bandwidth, 9 kc 
@ Self-contained power supply 


15-15,000 c.p.s. 
treble and bass 
drift-free, precise 


MODEL RJ-12A FM-AM TUNER 
High-sensitivity tuner for distortion-free 
FM and quality AM. Armstrong FM 
circuit. Drift compensated. FM audio 
flat 15-15,000 c.p.s 1'/y db. AM audio 
flat 20-6,600 ¢.p.s. *=3 db. Triple-tuned 
if. Easy to install. 


boost 


Write for a complete set of 
characteristic curves and per- 
formance data for any or all of 
these Browning Tuners. 
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© FM response 
@ 20 db 


and 4 ke. @ Tuning 


MODEL RV-10 FM TUNER 

compact, easily mounted. Arm 
Drift compensated. High 
to feed any high- 
Self-contained power 


+ VA 


Small 
strong circuit 
impedance output 
fidelity amplifier. 
supply. Audio flat 15-15,000 c.p.s 
db. 


BROWNING 


Lebeoerateories, ine 
Winchester, Mass. 
ENGINEERED FOR ENGINEERS 











Announcing 
THE NEW 


AUDIO-SOUND DEPT. 


ARRO 


featuring a complete line of 


ALTEC LANSING BOGEN GARRARD NEWCOMB REK-O-KUT 
AMERICAN BROWNING GENERAL PICKERING SCOTT 
ASTATIC BRUSH _ ELECTRIC presto Saas 
ATLAS CLARKSTAN GRAY RACON 

THORDARSON 
AUDAK COLLINS JENSEN RADIO TURNER 
AUDIO DEVICES ELECTRO-VOICE MASCO CRAFTSMEN UNIVERSITY 
BELL ESPEY MEISSNER RASON WEBSTER 


WALTER STEIGES mgr Digby 9-4714 
ARROW: ELECTRONICS 


82 CORTLANDT STREET, NEW YORK 7, N.Y. 











World-Wide Popularity 


Since the inception of AUDIO ENGINEERING in May 1947, en 
gineers and audio hobbyists have subscribed in ever-increasing num 
bers, not only in the 48 states and in all of the major foreign 


countries but in such places as Tasmania, Transvaal and Trinidad 


Each month AUDIO ENGINEERING covers the latest develop 
ments and practices in recording, reproduction and instrumentation 


for the entire audio field 


Subscribe Now—Don't Miss an Issue! Back numbers are hard to get! 
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RECORD REVUE 


[from page 22] 
to buy an 8 watt P. A. job, there being 
nothing else that I could find on the mar 
ket. Even that, designed not for hi-fi but 
for ordinary P.A. use, (with a 12-inch 
cheap speaker) gave quality that astonished 
most listeners. Since that time the “hi-fi” 
business has increased enormously. Ten 
fold, I am told, in an unspecified recent 
period of time 

Rumor is spreading everywhere that, for 
a certain amount of ince nvenience, one can 
get enormously better sound quality for a 
given lump of cash if one acquires separate 
units. And the gap between this sort of 
equipment and the usual commercial home 
machine has been narrowing fast thanks to 
the foresight of those dealers who ofter 
complete, ready-made, pre-wired plug-to 
gether outfits, mounted in cabinets if you 
wish. The major objection to separate units 
has always been that most people are scared 
tiff of the assembling job, as this column 
pointed out a long while back 

I do not | se, at this point, a merg 
ing between the home machine mass indus 
try and the new hi-fi component industry 
The two are still a long distance apart 
However, there’s no doubt at all that two 
developments will continue. (1) The hi-f 
business will do more and more to make its 
offerings outwardly simple and easy to use 
by the terrified amateur; there will be an 
increasing demand trom dealer outlets for 
the plug-together completely assembled sys 
tems, both as standardized no-choice outfits 
offered as a unit, and in the form of wired 
to-vour-order systems. This, to my mind, is 
the line of development that will do most 
to expand the present hi-fi bpsiness int 
areas it has never before invaded 
(2 The continued hi-fi exyansion will 
iltimately affect the ommercial home 
phonograph the point where we find 
definitely improved audio in the standard 
fferings. It'll probably be done quietly and 
without special fanfare—it’s hard to add 
any more adjectives to those already being 
used to describe present home machines! 


how in the 


TV Audio—Another Story 


t the complaints of poor audi 
in the hearing aren't dif 

or audio in the phonograp! 
ctively. But there are pr 

es both in manufacturing 

logy of listening 

usual production head 

its own inherent 

» much. Especially 

ts it cheap—on a pat 

and phonograph equipment 
rmously simpler t make 

t anywhere to skimp safely 
the defenseless and harm 

(You can’t skimp on high 

pass safcty tests.) It 

as things are now that 

1 the fanciest price-no 
models, is bound to be in 

even dreadfully inferior. And so it 
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is. In spite of tl lessi of “distortion 
free” FM whicl V carefully 
avoids in its tising), we find dinky 
little 50c speakers ; amplifiers worthy 
of the best pre-war $5 radio, and thes 
sets that outwardly 
class, and cx 
I'd say, at thi 
midget speakers 
clever designer 
performance thar 
out increasing 
until TV itself implified and/or the get 
eral price level 1 | an. hardly 
expect TV to give ish-pull, feed-back 
and wide-rang | 1 oO mentior 
good FM re on, under present condi 
tions. After e cheaper separate FM 
tuners sell f $25 net, minus 
amplifier 

In other . si rV audi 
and the home phor ‘ 10 prob 
lems in d 


TV's ex 


there.) 


Fidelity Ratio 


{ sp 
perspe 


surd 


inter-rea 
picture and 


mediate! 


y 
should be 
Not with 
which are 
aside distortior ha ving pattern 
ghosts at per 
fect” pi t s ) 1 and that u 
the specific f sharpness and clarity 
The limit to visual sharpness 
500-minus* li the picture 
I feel, to an audio 
with its simila 
i standards are 
are consumed by 
blanking pedestal, leaving only approxi 
mately 485 for the picture. Ed.) 


The Phono-Radio-TV Combination 
\ development tl under pre 





tne 





NOW! A NEW HOLL 


500 CYCLE CROSSOVER 
LO—DISTORTION, 2-WAY SPEAKER SYSTEM 


Theatre Quality at a Size and 
Price of Single-Way Systems 


SVS 


f presence 


TENING LEVELS 


‘ I} 





SPECIFICATIONS 


8-ohr -watts: FREOUEN( 

RESPONSI 1) cycle f 
ental to | wn cps, 

COMPONENT DATA 

sect iscs a low resor 

PM Woofer, with a 

enclosed and padded 

like ur chamber 

cone. High section uses an 8-in 

PM speaker having unusually 
od response to 13,000 cps plus 

Its totally enclosed rear cham 

ber 1s separate from the Woofer 











See and hear the Holl Speakers at your distributor or write for further details 


See you at the Parts Distributors Show, Stevens Hotel. Chicago, May 22-25. 1950 





Hollywood Station Box 1230 BUDIO Mats ss Hollywood 28. Californie 
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RACON 
TWEETER, 


Here’s how you can bring the concert hall 
right into your own living room! Simply 
add this Racon tweeter to your present 12 
or 15” cone speaker and enjoy to the full 
the luxurious, life-like brilliance of FM 
and wide range recordings 


Response is clean and uniform to 12,000 
cycles, with excellent usable output to 
15,000 cycles. High frequency horn loga 
rithmically expanded as two horns for 
wide, uniform distribution pattern. When 
used with crossover network, will handle 
amplifiers rated to 25-30 watts. Input im 
pedance 4-15 ohms. Dimensions 10%,” wide, 
7” high, 854" deep 

Cast aluminum throughout. Cutout tem 
plate provided for easy flush mounting 
Free wiring diagram and instructions to 
build an economical professional type 1,000- 
cycle crossover network 


Listen to the Racon tweeter at your nearest 
distributor or write for free Catalog A 


Shaye Music Quality 
At Low Cost! 


2 


MODEL 
CHU-2 
» $37.50 
Clean List Price 
Output to 
15,000 Cycles! 


Wide Distribution Pottern! 


ACOUSTICAL EXCELLENCE 


CZ A 
ACOH blecluic le Se 


52 East 19th Street, New York 3, v. 


ALL RACON PRODUCTS ARE GUARANTEED FOR 18 MONTHS 








4! SOUNDEX 


FLOATIN 


A NEW 
DRIVE SYSTEM 
SELF-ISOLATING 
SELF-ALIGNING 














133 NORTH SIXTH AVENUE 


See Your 


PLAYBACK a 


Floating Disc Drive permits an absolutely 
uniform load and constant torque on the 
motor and kills transmission of vibration 
PICKUP ARM 
Single stylus model with interchangable 
cartridge carrier 
Double stylus model 


MOUNT VERNON WY 


Local Distributor ® Write for Bulletin 











1949 BOUND VOLUMES 
of AUDIO ENGINEERING 


$8.95 


Order Now / 


U.S.A. & Ca 


AUDIO ENG 


Madison Ave 


imited Supply 


nada only 


INEERING 


New York | 
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strictly 
home, if 
music 
For the good 
try, I 


away trom 


recorded 


phono, in 
music 1s to 


any man’s 
sound like 


quality 
those 


of the audio indus 
that who are in the 
right position should do something dramatic 
about this unfortunate line of talk 
und do it fast. It is perfectly obvious that 
if every home phonograph is to have TV it 
t. as things now are, audio will go 
hill like a very dead skyrocket. 

prices will go up as 
nlikely. If TV is 


would take that 


suggest 


Sales 


down 
Either that 
fast—and that is 
then TV 
upon itself 
Keep em 


expensive, 
responsibility 
into 


ind cease cutting 


separate 


audio 


strictly is my idea 


Bartok, Music for Strings, 
Celesta (1935) 

Los Angeles Chamber 
Harold Byrns 


Percussion and 
Symphony, 


Capito! LP 
L-8048 (10”) 
Bartok, Concerto #2 for Piano and 
Orchestra (1926 
Andor Foldes, Lamoureux Orchestra, 
Bigot 
Polydor-Vox LP 
PLP 6620 
Bartok, Improvisations, opus 20; 
Out of Doors Suite 
Leonid Hambro, pianist 
Bartok Recordings 
LP: BRS 002 


ree are by no means all of the 


what now becoming a belated 
if not a flood, of new Bartok ma 
d form. All the music his 
tell the old story of the neglected 
who, after were dead and 
i pauper’s grave or equiva 
“discovered” by their unwise hu 
ud given posthumous fame 
ll over again. Bartok 
years and a few months 
part at least because he 
hose independent souls who 
ould do and had no inten 
ng else, merely to make 
those little know: 
moderns.” Now ilready, he 
wn and respected “classic 
soon! Why could we 
is ten years ago 
sartok engineer 
musual and pungent sounds, 
! for marvelous “hi-fi” 
to take this 
musk 
lar cry n WKostelane 
r Mozart! The three records 
first class examples th 
purely technically, and Bar 
speak, outdone himself t« 
vide extraordinary sounds to record 
rhe first prize goes to Capitol’s remark 
recording of the Music for Strings 
ission and Celesta, and I pick this as 
mple of good transient 
he war—that is, among 
It's wide range and 
really remarkable is 
s ot _the 


j 
record 


they 


one ol 


have 


music any 


and willing 


zed, savage evel 


owsky 
b ve are all 
recording art 


k has, so to 


drums 
lear 


percus 
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MERIT 


NEWS 


TRANSFORMERS 
Lead Again 
for Sound Equipment! 
with 
NEW OUTDOOR TYPE 


Universal Line Transformers. To couple various 
line impedances to voice coil. Universal mounting 
bracket 
Designed specifically for maximum service in the 
outdoor sound field 
Universal mounting ‘may be bolted or 
to speaker bracket); Weather-seaied at 
moderate cost to withstand outdoor conditions; 
Encased in one piece drawn metal can; Potted to 
resist moisture absorption; Terminal beard mounted 
inside can 


Mounting JO 


For intermation n 
other transtormers see 
the complete MERIT 
line in Sam's Red 
Book or ask for New 
MERIT Catalog We 


D 4911 a 


EQUIP WITH MERIT OUTDOOR TYPE 
TRANSFORMERS TODAY 








# | (C, } 
x Since wae / 
A ° ¥IN 
RADIO 
PARTS 


as ' 
TRANSFORMER CORP. 


4415 NORTH CLARK ST., Chicago 40, Ii! 


md Piano Concerto—a wild, gay 
nized work of diabolical fury 
ind good humor—is one of a series of re 
markable new recordings from Vox, appar 
ently made on tape and revolutionary in 
s far this company is concerned 
j ) here—but that 
Bartok stics also a bit dead 
good f 
lly sharp 
tor brass and pe 
: wy 


Beethoven, Piano Sonatas opus 101, 110. 
Leonard Shure, pianist 
Vox LP 
VLP 6120 
Beethoven, Piano Sonata opus 28 
“Pastorale’’). 
Gyorgy ar t 
Columbia LP 
ML 4193 (12) 
Beethoven, Piano Sonata opus 53 
*(“Waldstein’’) 
3uUG Pxrra 


¢ 


Columbia LP 
ML 2078 (10”) 
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=. MONTHLY | 
amd MAILER 


MONTHLY 
MAILER 
—- 
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é .... 


If You Buy Electronic 
Parts and Equipment 
For Research or Industry 


Be sure you or your firm is on our list to 
getthe "Sun Radio MONTHLY MAILER 
This publication brings to the industrial 
electronics field news of new, unusual or 
ytherwise interesting items from our 
large, varied and up-to-date stock, Also 
a few real bargains each month for the 
quantity buyer. Items are presented with 
complete descriptions and complete list 
f sizes, types and prices, We tell you 
everything we know about the product 
and let you decide for yourself we a& 
not merely list things and shout at you to 
buy. You'll find it interesting reading 
even though it is primarily an advertising 
piece, To get your free subscription 
simply write us on your business letter - 
head, If there are others in your engin 
eering or purchasing departments who 
could also make use of the "MONTHLY 
MAILER" send their names along too 


... and You'll Also Want 
Our Famous, 68-page 
Audio Catalog 


Sun Radio's new 68-page manual-catalog, 
1950 Audio Equipment" is a veritable gold 
mine of practical information on high-fidelity 
me music installations. You'll also like it 
listing of the choicest items in our great line 
{ high-fidelity equipment, in logical, easy 
to-find sequence geared to your purse and 
purpose, It ABSOLUTELY FREE. Write 
for your copy today, You'll find it indispen 

able 


7m ihiens le), ile weeks, lon 
122-D DUANE ST. - NEW YORK 7, N.Y. 
2 Blocks North of Chambers 5t. 


BArciay 7-1840 


“RR APUSRIER aba eocsinncyidbe lac carte 





are so many additional factors that go into 

the right tonal balance for a given record 

s ing on a given machine in a given room, 

with (especially) a given car! This, I'd 

1. VALUABLE aw BOOK ON say, is the prime argument for the use of 
flexible, continuously variable tone controls 

CUSTOM HIGH-FIDELITY : E and 
in addition to various fixed cut-off and 


equalization positior 





Holst, St. Paul's Suite for Strings. 
Boyd Nee! String Orchestra 
London 78: 
LA 99 (2) 
Britten, Variations on a Theme of 
Frank Bridge. 
Boyd Neel String Orchestra 
London 78: 
LA 100 :3) 





Two examp! i in c 
cording that 1 he ll-mark English 


“HIGH - FIDELITY MUSIC GUIDE” oe i ee eee a 


try | 
. . for ' n * 
by David Randolph (noted Musicologist and | achieves in these and others } ort is Yes. for the firs you can have positive 


aun . : . ' ’ F " 
Music Consultant for Lafayette Radio) and | 4 matter of son . amp =e pla ae mplis joie — Bur 
the Technical Staff of Lafayette Radio. insists that this i Wt hi-fi” and another ssenb to eaiiler dita ns gr ones ae 
CONTENTS: Requirements for high-fidelity re finds it simply or ind un hi al ideal operation—regardiess of what kind of input 
production of recorded and broadcast music be had from strings, re« ded w ange device becomes ava e, whether it be a new type 
glossary of hi-fi terms; what is high-fidelity I find myself li 1 [ ith the se | phono pickup; tape m oF scorder, photoce 





how to plan custom high-fidelity installation camp. No doubt al 
how to save money by using existing furnitur tone wide 
component “packages” recommended by David recor 
Randolph and by a famous research organization ter, i her brand t nor of exclu y discrio 
them has the peculiar ffr1 un hether ’ sich ond ne ppressor 
2. The Great New 1950 it is a trick with the mikes and/or a matter) [i clusive push-pull tiode volume expander 
LAFAYETTE GATALOG | Stason: awit tor Ca | nny. 
creasil Mat firr str g ton nov 0 e e e on the revolutionary new ACA 
164 pages filled with , — ever irable it may be, is not the only 00 ble for Very Versatile 
everything in radio’, . possible r sound thes 
including the most two albums have 7 the al ng Amputricr Corp. or America 
complete section on nets orchestra nd meta nd_brilliar 
high - fidelity compo mu ( ural fi. or [ thin 398-4 Broadway ® New York 13, N. Y. 
nents in the field! : und, 1 llow 





By ordering your com Sag Z s ( te 

ponents from this cata ¢ only 1 fide complai is in tl + 
log, you pay the lowest | ‘ iri \ ko an t fy ling level 

“net” prices <« al! a —e ie ‘ f that record s at 1 i lov 


net on 


famous makes of high 2 1 th Sotsieiies ae “opie 
fidelity equipment ard. I'm all for avoiding too much gain OUTPUT TRANSFORMERS 


Altec H ansing, Be , 
Bogen, Brook, Ben Cinaudagraph, Collin FINEST QUALITY 


Espey, Fisher, Garrard, General Electric, Goodel humore <-da ike n | PRACTICALLY PRICED 
Hallicrafters, Howard, Jensen, Lafayette i beautifully worked up for strings. 1 ei A new and unique design makes possible 
ner, National, Pickering, Radio Craftsmen, Scott te n 1 k. ratiter starl 1 the following superlative performance speci 
Stephens, Stromberg Carlson, Thordarson, uM self-consciot riatior S fications 
versity, Webster-Chicago, and many others t al lit ® Response + 1 db 10 cps to 40 ke 
Hear the famous ® Full power from 20 cps to 20 ke 
Lafayette COM- : a ® Low phase shift permitting over 30 
PONENT SE- Tchaikcwsky, Variations on a Recoco db of stable feedback 
LECTOR in Theme; Capriccio Italien. Superior transient response meas- 
action at Lafa- Vox LP ured by 20 ke square wave 
yette High- PLP 6640 (10”) © Tightly coupled and reactively bail- 
eit el Mozart, Piano Concerto #25 in C; K. 503. anced windings 
Visit the store by Casadesus, the Lamoureux ® Economy with no sacrifice of quality 
near you: a Ven UP AVAILABLE IN THE FOLLOWING MODELS 
: 100 Sixth Avenue pea 12.5 WATTS 
pg ny ~eeengy PLP 6520 (12”) TO-240 4,000 ohms @$8.75 net 
90 West Jackson Bivd Here are two mort f the quite aste TO-250 5,000 ohms $8.75 
hee 4 0 janie ing Vox Polyd r L.P’s in a new series 1 TO-260 6,000 ohms a $8 75 
Vox has evidently t first time, made TO-270 10,000 ohms ($8.75 
Receive both hi-fi books FREE from tape original oth of these are top 20 WATTS 
MAIL THIS COUPON TODAY! quality, about as good as anything of the TO-280 9,000 ohms “$10.75 net 
= 2. SS 2 SS SS © 2 @& © sort from the prototype pmee a LP cata *TO-290 12,000 ohms $13.25 net 
LAFAYETTE RADIO (High Fidelity loguc with one decided 1t—one side * (Specially designed for optimum match with 
a gn of the Mozart concerto is badly off-center —————— 
or O01 West Jackson Bled. Cicero 7 i" an ay G0OE, BA WEN Bo eeayen. (Fhe geen All units have pushpull primaries 
' , ing is by Columbia!) Wide range, low dis and 4. 8 and 16 ohm secondaries 
tortion, excellent acoustics, fine tonal bal 
ance—in short, just plain good, up-to-date 
recording. Nice piano, too 


Rush me free copy of 

—. New “High Fidelity Music Guide” 
1950 Lafayette Catalog. (Please do 
not request if you have already 
gotten a copy.) 


Descriptive literature and suggested 

circuitry available on request 
Gaby Casadesus’ earlier Mozart Concerto Prices F.O.B. 25% deposit required 

. for Vox, same orchestra, was a very so-so Philadelphia with C.O.D.’s 

swam job technically and, at the time, | found 

Address her playing so-so too. Now, strange coin ACRO PRODUCTS COMPANY 

City Zone Srare cidence, I find I like her in this concerto, 5328-30 Baltimore Ave. Philadelphia 43, Pa. 


! 
- PASTE ON PENNY POSTCARD . . T which is much better recorded. Is it she, or 
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Custom-Built Equipment 
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1121 Ver: Washington 5, D. ¢ 


Sterling 3626 
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| PREAMP FACTORY CLEARANCE | 


Ever- a monty martes vg priced 
e prean 


ompanies order 
RA-20HF with built-in power supply $6.96 


ROGER TELEVISION INC. 


£6 Walker St., New York 13, N. Y 











the recording? Part of a critics job 1s to 
keep close tabs on his Own reactions and 
discount or explain them; frankly, at this 
point I have not heard Gaby’s new Mozart 
concerto enough times to be sure yet that 
it is actually played better, as wel 
corded better—but I'm inclined t 

The little 10-inch Tchaikowsky 
quite a gem, with one virtually 
work, the “Rococo” number, and 
that is heard only occasio 
«casions it never fails to 
ts realistic imitation of a1 


Italian-American hurdy-gurdy 


Beethoven, Piano Concerto 
(‘Emperor’) . 
Clifford Curzon ion Philharmor 
Szell 
London LP 
LLP 114 
Brahms, Sonata #3 in F minor, opus 5. 
Julius Katchen, pianist 
London LP 
LLP 112 


vse two LP r 
month’s Mozart 
GINEERING, Jan. 195 
London's reputation 
| incident to the 
lish LP's late last su 

first l P’s was | ird t 
was prefectly obvious thz 
get done about it 

me There must 
verish activity 
onths 

Brahms 


actual 
difterent 
way 


Serkin ver 
New Yorl 
i better 
uality ‘ : 
ianist to be overlooked, on thi 
Siegen. Till Eulenspiegel. 
veland Orchestra, Szel 
Columbia LP 
ML 2079 (10”) 


Here is a 


inpretentious 


muughly satisfact and 
* nicely recorded 
played, frest lig ‘ If 

acquired i Il 

sior i 

Strauss’ " 1 whicl 

find quite as interesting 


In Memoriam: Rosita Renard. 
Carnegie Hal! Recital 
Sec. of Friends 
of Music, Bogota, 
Colombia (1 LP) 
One more 1 


4 most unusual 
This oper P, 3 ‘ my 


“TWEETERS 


WIDEST SELECTION © BEST 
VALUE ¢ HIGHEST QUALITY 


SINGLE UNIT TWEETER 


MODELS 4408, 4409—600 


CYCLE TWEETERS: Recom 
mended for highest aquolity 
reproduction systems requ: 
ing @ low crossover 
quency. Cobro shoped en 
results in pertect wide ongie 
distribution Frequency re 
' 5 ycles 
5S hondies 6 wotts 


25 wortts 





4407 ADAPTER 


4401 TWEETER 
12” CONE UNIT 
ony '2 cone 
> to o wide-range co 
| reproducer in o tew 
nutes Verio 
tremely simple and + 
© duo! speoker occupying tit 
tle more spoce than the or 
inal cone speoker edits 
with 440) tweeter 
e range 


DUAL TWEETER 


MODEL 4402, MODEL 
4404: Mode! 4402 repro 
Cross 





MODEL 4401— 2000 creas 

TWEETER: An economico 
watt unit tor converting ony 
good | 5” cone speoker tor 
extended response to 15,000 
Wide Angie horn 

design ond 

ring excellent high 
ty well within the popy 


ates 

hondsome 

»mplete with 

high pass filter ond high fre 

avency volume control. Any 
one con imstoll 


r CROSSOVER NETWORKS 


- MODEL 4405 HIGH PASS 
FILTER: An effective and 
economical unt t t a 
ng lows reaching ine eeter 
unit, Contoins high treavency 
control to belonce highs ond 
lows. Cutof trequency 2000 

5 





cycles 
MODEL 4410, 4420 iC 
CROSSOVER NETWORK 
Genuine tC trequency divid 
ers for segregating highs ond 
ows. Not to be confused with 
ordinory high-poss f 
Crossover frequencies 

4410 600 cycles, Mode 

4 cycles. Attenvotor 


& . trols incituded ond wired 


Write for Illustrated Catalog Today 
—Address Inquiries to Department B 


LOUDSPEAKERS + INC 
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ALLIED 


on easy terms! 


MAGNECORDER 


MODEL PT6-JA 


The Professional 
Magnetic Tape Recorder 











Here is the professional tape recorder selected by 
over 2400 critical users—radio stations, schools 
recording studios and professionals. Portable dual 
unit recorder and amplifier. Conforms to NAB spe 
cifications. Frequency response > db 50 to 15.000 
cps with less than 2 harmonic distortion. Ampli 
fier has low impedance mike input with gain control 
also high impedance input for radio tuner, et« 
Monitor Speaker with volume control. 3” illumi 
nated VU Meter. 10 watts power output with pro 
vision for external speaker; also 600 ohm line output 
terminal. Three position switch selects Record 
Listen, or Amplifier. Amplifier position can be used 
as public address or single channel remote. Recorder 
mechanism has two tape speeds, 15 or 749 inches 
per second, with easily interchangeable capstans 
driven by synchronous motor. Hi-speed rewind has 
separate motor. Complete with tubes and instruc- 


tions. Less tape, reels and mike. 
96-205. P'T6-JA Magnecorder 
CASH PRICE $499.50 
$49.95 down, $39.71 monthly for 12 months 
96-266 PT6-JAH Ms: - ee r with high ee d 
forward. CASH PRI $515.50 
51.55 down, $00.88 monthly for 12 months 
All other M d units ilabh 
from ALLIED on easy payments. 


ALLIED RADIO 


833 W. Jackson Bivd., Dept. 17-8-0 
Chicago 7, lilinois. 





Enter my order for Magnecorder Model 
Down Payment enclosed. $........ 


Send complete Magnecorder literature. 
Name 
Address 
State.,.. 


Zone 


' 
' 
' 
' 
! 
! 
' 
' 
! 
! 
' 
' 
' 
' 
! 
! 
1 City 
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one LP 
lady gave 
before she died. 
was, as you can quickly 
great pianist, and this is a 


tary On the 


ncert this 


the musical “documer 
record is the entire « 
including encores, her last 
(Jan. 19, 1949). She 
hear, a very 
memorable mem 
The music ording ) is rearranged 
trom concert of mut the applause 
which invariably gins before the last note 
| across the gaps 
tween cuts t n isly as the next 
is dub bed ir wd idea. Recording 
aside from blasting, is 
excellent the mike, 
Ibably Iroug l fe circum 
d distance away from the 
1} ' 


fa piece 


larities 
reasor 
ree of 
lesson to be 


learned here 





PHASEMETER 


(/) 


where f is tl it ‘y of operation 


Chis expression sé ts an upper Irequency 


limit tor measurement ot 


all phase an 
360 deg. Indeed, to 


easure all ang ny ying the 


£ 


gles between 0 and 
' 
puise 
be 
Substitution 
ot this v: > it ds to 


inverter when neces 


n must 
equal to or less than 
a maxi- 
of 35.700 
tum = =phase 

iat less 

lditi 
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ipproxin 


sO that maximum 
trequency 


Vt) (O00 


whose 
Phis 
upper 


solution gives f 29 200 chs 


value the 


xperi 


corresponds well with 


frequency tound 


mentally of 29,000 ps 
Figure 5 shows the measured and 
computed phase shift values for a single 


Stage ot 
tional 
with a 6SJ7. The 


amplification, using a 


conven 


resistance-capacitance coupling 


measured half-power 
and 30,000 It will 
the m ditference 
experiment 


points were at 30 cps 
be noted that ixImumM 


theory 
at 15.000 


between occurs 


the 
being “9 us 1s within 
accuracy sta 


cp nount ot 


ditference 


is conclude 
phasen 
sure 


the 


ween two sin 


y of two per cent in the frequency 


29,000 cps and with- 


trom 


or instability 
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BRITAIN’S 
FINEST 
LOUDSPEAKER 
COMES TO YOU 


BARKER loudspeakers have something pos- 
sessed by no other—the famous patented dual 
drive of fine aluminium wire over long life 
latex skin on wafer thin aluminum tube in 
high flux magnet field. All drive together for 
middles and lows, but at highs compliance of 
latex allows tube to drive alone by induction 
its light weight extending frequency range 
smoothly to over 15,000 cps. Extremely high 
critical damping due to closed tube circuit gives 
dead-beat transient control and irons out reso- 
known clean cut BARKER 
REPRODUCTION 
14,000 or 17,500 
15 or 8 ohms coil 


and $60 insured to your 


nances to give well 
NATURAL 

Two models, 
12 in. frames; 


Prices $45 


lines /sq. cm., 
home 


Write today to 


Barker Natural Sound Reproducers 
BCM AADU, London, W.C.1, England. 


TRE National Convention 


Exhibitors 


Come Again- 
Audio Men! 


15,710 qualified engineers and tech 
nically minded people visited the 1949 
Radio Engineering Show. 46% 
interested in 


were 
audio equipment—and 
found it well represented in the ex 
hibits and technical papers. “Spot 
light the New” again, March 6-9, at the 
Radio Engineering Show. Non-member 
registration is $3.00 


The Institute of Radio Engineers 


1 East 79th St New York 21, N. Y 
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NEW LITERATURE 


@ Output transformers, A new line 
high-fidelity output transformers is 
scribed in literature available from 
Products Co 9328-50 Baltimore 
Philadelphia, 43, Pa. These units have un 
usual frequency power handling, and 
fidelity characteristics with response 
within +1 db from 19 to 40,000 eps: they 
will deliver full rated power at 20 cps 
and will handle twice the nominal power 
rating over the useful audio range. Avail 
ible in six models for most popular tubes 
including one for 807’s in the famous W 
liamson circuit 

@ Rectifiers. The Seletron Rectifier 
vision of Radio Receptor Co. has 
pared a new 4-page folder showing 
plications of their “Seletron” rectifiers up 
to 75 kw, as developed by their customers 
Illustrated and described are typical in 
stallations used in theatres, motor sup 
plies, and electroplating processes. Ad 
dress Seletron Divisior 1 W. 19th St 


New York il, N. \Y 


@ Power supplies and circuit panel. | 
scriptive literature is available on two 
separate power supplies for experimental 
or laboratory Is¢ Model 103 pro 
two separate ,” voltages variable 
6 to 300 volts at a maximum of 

1 a when paralleled 
supply adjustal n 0 to 50 
ind a heater supply of 6.3 volts at 5 amps 
Model 245 i ‘gulated, and provides d.« 
from 200 to 500 volts, with either sick 
zrounded, an current o 00 ma 
The circuit lis a simple method 
connecting vac m-tubes for study o1 
search, and i i ul to experimente 
laboratory worker. These bro 
be obtained b writing Kepc« 
atories, In¢ 149-14 41st Ave 
N. ¥ 
@ Polystyrene. The fabricati 
styrene is immarized in a pocket-size 
reference booklet, with successful meth 
ods for sawing, turning, milling, drillin; 
threading, tapping, grinding, polishing 
cementing ind many other machir 
operations being described Write 
copies to Plax Corporation Divisi 
Hartford-Empire Co P.O Box 101¢ 
Hartford 1, Conr 
@ Transformers. A new catalog le 
scribing the complete line of transformer 
for broadcasting and other professional 
applications, as well as for amplifie r 
structors, the replacement field, and ama 
teurs, has just been published by Peerless 
Electrical Products Division’ of Alte« 
Lansing Corp. The line covers output, ir 
put, interstage, plate and filament, power 
smoothing and swinging chokes, modu 
lation and replacement types. The catalog 
also lists the augmented line of 20-20 
transformers, which have achieved wide 
spread recognition. Write Altec Lansing 
Corp., 161 Sixth Ave., New York 13, N. ¥ 
or 1161 N. Vine St.. Hollywood 38, Cali 
fornia 
@ Special Shapes. Cold-finished flat wire 
and precision rolled strip in stainless steel 
and nickel alloys are described in a bul 
letin recently made available from Alloy 
Metal Wire Co. In Prospect Park, Pa 


NEW PRODUCTS 
[from page 36] 

level for a 10 dyne/cm’ sound pressure 

45 vu, and impedance is either 250 
or 30 ohms, at the choice of the user. The 
microphone has a diameter of 1-1/16¢” 
ind is 11%” in length, including the 
swivel mounting. For further informati« 
write for TV Bulletin 15 Electro- Voice 
In manan, Mich: 








AMPERITE 


Studio Microphones 
at P.A. Prices 
Ideal for BROADCASTING 
« RECORDING 
« PUBLIC ADDRESS 


“The ultimate in microphone quality,” says Evan 
Rushing, sound engineer of the Hotel New Yorker. 


« Shout right into the new Amperite on 
Microphone—or stand 2 feet away— : i y 
reproduction is always perfect. i] 

Models 
RBLG—200 ohms 
RBHG—Hi-imp 
¢ Guaranteed to withstand more “knock- * List $42.00 

ing around” than any other type mike. 


¢ The only type microphone that is nof 
affected by any climatic conditions. 


Special Write for Special Introductory Offer, BS 
ffer: and 4-page illustrated folder. j 


~. 


Kontak” Mikes 
Model SKH, list $12.00 
561 BROADWAY - NEW Y c Model KKH, list $18.00 


In Canada: Atlas Radio Corp., Ltd., 560 King St W., Toronto 





meet the Mrs. model three 


(amplifier) 


and Mr. multiple unit 


(speaker) 


they're @ WONdEFTUl coup 


“they perform so well together’ - - - - 


our new office 


audio pacitic CQ, 110 Santa Monica 


Hollywood 38, Calif. 
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THE McINTOSH 
Pre-Amplifier Equalizer Model AE-2 


will Bb at home in the record library. It 
signed inside and out for The M e 
provides 6db per octay 
eycles. A variable equalizer 
with two non-interacting controls gives 
up to 15db bass boost 
20db bass attenuation 
treble beost 
up to 20db treble attenuation 
input circuits can be selected from 
vel Microphone 
G.E. Pickup ‘automatically equalized) 
Pickering Pickup (automatically equalized) 
Crystal Pickup 
Tuner 


. eee Bal Ad 


Model AE-2 Pre-Amplifier Equalizer 
1 Adjustable input levels 
2. Non-interacting equalizing controls 
Independent bass boost and attenuation contre 
Independent treble boost and attenuatior 
control 
Flat response settings 
Self-contained power supply 
Remote control of power amplifier 
All tubes shock mounted 
300 and 500 evcle turnover 
Low impedance output 
Harmonie distertion less than 1% 20 t& 
20,000 cycles at 
Gain from microphone 
Maximum gain from tuner input 
Output lev 
Normal, 2 Volts 
Maximum 6 Volts 


For complete details ask your dealer or write to 
Mcintosh Engineering Lab., Inc. 


910 King Street Silver Spring, Maryland 
Telephone: Juniper 7-9200 











THE HARTLEY-TURNER 2nd. YEAR. 


Our first year of serving you has resulted in 
many interesting contacts and customers. It 
has given us much useful information on the 
sort of service American high-fidelity en 
thusiasts require. Now we have to consolidate 
and that we aim to do by the tried method 


of personal recommendation 


Advertising overstatement is soon found out 
What we offer you is intelligent letters, sound 
technical service, and proc outstanding 


performance. Add to this 1 deliveries and 


mpeccable after-sales s ice, and a realisatior 


that the distance between y 


bridged if we “play the game”’ at all times 


Those of you who have not yet written t 

should send a dollar bill for New Notes 

Radio” and a continuing supply of data sheets 
and other technical helps, but descriptive leaf 
lets are free for the asking. Leaflets of what 
Of the Hartley-Turner 215 speaker and all the 
other things necessary for the truly musical 


reproduction of radio and record 


Many like the way we solve the problems 
especially the low cost. You will too. And 
we want the co-operation of really intelligent 


dealers as exclusive territorial agents 


HARTLEY-TURNER 215 SPEAKER $40.00 
(postage and insurance paid) 


H. A. HARTLEY Co. Ltd. 
152 HAMMERSMITH ROAD 
LONDON W.6, ENGLAND. 


ADVERTISING 
INDEX 


Acro Products Company 
Allied Radio Corp. 
Amperite Co., Inc. 
Amplifier Corp of America 
Arnold Engineering Company 
Arrow Electronics Company 
Astatic Corporation, The 
Audak Company 

Audio Devices, Inc 

Audio Facilities Corp 
Audio Instrument Company 
Audio Pacific Company 
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Barker Natural Sound Reproducers 46 
Beck, R. M. Company 35 
Bell Telephone Laboratories 2 
Browning Laboratories, Inc 39 


Camera Equipment Company 30 
Clarkstan Corp 34 
Cook Laboratories 36 


Daven Co., The Cover 3 
Electro-Voice, Inc 25 
Fairchild Recording Equip. Corp 31 


General Radio Company 5 
Gordon, Herman Lewis 45 
Gray Research & Dev. Co 32 


Hartley, H. A. Co., Ltd 48 
Harvey Radio Company, Inc 37 
Hayes, Albert E. Jr 45 
Holl Audio Industries 4) 
Hollywood Sound Institute 48 
Hycor Company, The 48 


Industrial Electrical Works 6 
Institute of Radio Engineers 46 


Lafayette Radio 44 
LeBel, C. J 


Magnecord, Inc 

Maurer, |. A. Inc 

Mcintosh Engineering Lab. Inc 
Merit Transformer Corp 


Partridge Transformers, Ltd 
Pickering & Co., Inc 
Proctor Soundex Corp 
Professional Directory 


Racon Electric Co., Inc 
Radio Corp. of America 
(Broadcast Equip. Div 
Reeves Soundcraft Corp 27 


Shure Brothers, Inc 28 
Sun Radio & Electronics Co., Inc 43 


Tech Laboratories, Inc 38 
Terminal Radio Corp 34 


United Transformer Corp Cover 4 
U. S. Recording Co 45 
University Loudspeakers, Inc 45 





Partridge 
Hews 


“To Specification” 
AUDIO TRANSFORMERS 


or Standard, if the prob 

ers or Chokes, none are more 

experienced to find the solution than the ac 

laimed specialists of twenty years standing 
Partridge 


PUSH-PULL OUTPUT TRANSFORMERS 

range with minimum distortion 

W. for 0.5% harmonic distortion 

Six models, accurate anode / anode 

matching between 4,000 and 12,000 
ohms. Specify tubes and speaker 

Price, including postage, packing and insurance 

Unpotted (DN/404B $10.50 


Potted (DN/404B $11.50 
WILLIAMSON OUTPUT TRANSFORMER 


A ‘quality 20 W. transformer built to the 
Williamson design (see ‘‘Wireless World 
August 1949). The finest possible transformer 
of its type. Weight 12 ibs. Mode! available 
for 807 tubes (See “Audio Engineering 
Nov. 1949 


Price including postage, 


packing and insurance “-_ 
Unpotted (VDN/ 4368 & _* 


$18.50 
Potted (VDN/436B 
$19.50 


IMMEDIATE DELIVERY 
s given on the above. Tech- 

literature free on ap 
plication to— 


PARTRIDGE 


TRANSFORMERS LTD 


Roebuck Road, Tolworth, Surrey, England 

















AUDIO ENGINEERING SCHOOL 
Practical engineering training in Audio fundamentals 
Disc, Film, Magnetic Recording, and Audio frequency 
neasurements 
Studio training simulates Broadcast 
Television, and Comm erect Recording w 

Approved for Veterans 
Hollywood Sound Institute, Inc 
1040-A North Kenmore, Hollywood 27, Calif 
Correspondence Courses Available 
Specify if Veteran or Non-Veteran 








HIGH “Q” DECADE-INDUCTORS 


HYCOR DECADE —inductor units are in- 
dispensable for design and experimenta- 
tion work on audio filters 

The units are available in four ranges up 
to 10 henries. Units may be used indi- 
vidually or all four may be connected in 
series to obtain | 1.11 henries in 1} milli- 
henry steps 

Toroid coils are used to obtain high ‘‘Q”’, 
stability and low pickup from external 
fields. Inductance accuracy is 2 

The units are economically priced tc 
bring them within the reach of all audio 
experimenters. Send for Bulletin D 


THE HYCOR COMPANY 
11423 VANOWEN ST. 
NORTH HOLLYWOOD, CALIF. 
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4 Whether you use switches for industrial applications, communication 
laboratory work a Daven constructed unit will give maximum performance 
Many years of engineering experience and skilled workmanship have been 
combined to make a truly superior switch 


es @ DAVEN "a 


Y Daven switches are the rotary selector type outstanding in design and 
f 


apable of withstanding the most critical tests. They are preferred by engi 


OF OUR NEW SWITCH BULLETIN neers who want the best 


Low and uniform contact resistance 
Minimum thermal noise 

High resistance to leakage 
Trouble-free operation and long life 
Roller-type positive detent action 


Depth of unit not increased by addition of detent 











DAVEN can adapt a standard switch for your special require 
ments. Our engineers will be glad to offer suggestions on your 
problems 
Send your detailed information to Department A-6 

VISIT DAVEN AT THE IRE SHOW—Booth 94B 

















| 142” Dia. x 175" High. 


HQB TOROID COIL 


\ 2%’ L. x 1% W.x 2%" 


Filters employing SUB-OUNCER toroids and 
SUB-OUNCER special condensers represent the optimum 


TOROID FILTERS in miniaturized filter performance. The band 


poss filter shown 
weighs 6 ounces. 





150 VARICK STREET 


write for catalog PS-409 EXPORT DIVISION: 13 EAST 40th STREET 





HQA, C, D TOROID COILS 









FOR HIGH Q COS 


H. 


vic 

VARIABLE 

INDUCTOR 
H. 





NEW YORK 13, N.Y 
NEW YORK 16, N.Y CABLES: “ARLAB 





